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PREFACE. 



Tbb meuBoratioii of superficies 9Ski solids, is so important a branch 
of the mathematical science, that no apology- is necessary for pre- 
senting this work to the public. It is generally known, that that useful 
branch of education has been too long neglected, and that no pro- 
duction of the kind, well calculated for the use of common schools, has 
before this, made its appearance. Those who have written on the 
subject, have calculated their works more particularly for the use of 
colleges than other seminaries of learning ; and consequently the 
great mass of the people have not had an opportunity of extending 
their researches beyond the common limits of plain arithmetic; and 
the &rmer and mechanic, who are immediately concerned, have 
not had the privilege of becomiug acquainted with that brancn of 
education which their daily avocations demand. 

The design of the author is, to remove the evil, and present to 
the public a production necessary to be understood by every class 
of citizens, and to aid both teachers and students in acquiriog a 
tekowledge of this pleasing, useful, and entertaining branch of science. 

I have commenced with the work in such a manner, that the student 
18 led along with problems easy and simple, to those of more compli- 
cated results, end such as are calculated to exercise his reasoning 
Acuities, and give him an accurate conception of the relation that one 
figure bears towdrds another. 

In the miscellaneous matter will be found some problems, where the 
student will have ample scope to exerdse his ingenuity and improve 
his understanding. 

The Key is given to aid such teachers as are not sufficiently ao- 
^[minted with the science to demonstrate the nature and propriety of 
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the theorems, or explain the rules given for the yarions qperatioos; 
and also to assist those persons to acqaire p knowledge of mensoratioiii 
who have not the opportunity of wholly devoting their time to that 
object 

With the view of aidmg tne public and being useful to the rising 
generation, and knowing that every work of a literary nature must 
either stand or fall by its merit or demerit, I submit the following 
pages to the consideration of a candid and generous community. 

TOBIAS OSTRANDER. 
New York, Sept, 1833. 
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SECTION I. 

• The area, or superficial contents of any figure, is 
the space contained within the line or lines by which 
the figure is bounded. 

> OF THE SaUARE. 

A S(q[uare is a figure whos^ sides are of 
equal len^h, and each of the angles con- 
tains 90 degrees. 

PROBLEM I. 

To find the area of a square. Ride — Multiply ih,ft 
side by itself; the product will be the area in such 
terms as correspond with the measure of the sides. 

EXAMPLES. 

1. What is the area of a square board, each of whose 
sides are 20 inches in length ? Ans. 400 inches;. 

5. How many square feet in a piece of land ten rods 
square. Ans. 27225 square feet. 

3. How many^ acres in a square piece of land 60 
rods square ? Ans. 22,5 acres. 

4. How many men may stand on 5 acres of land, 
each occupying a space of three feet square 1 

Ans. 24,200. 

6. How many square links are contained in a piece 
of land 14 chains long and 14 wide ? Ans. 1,960,000. 
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PROBLEM II. 

The area of a square given, to find the length of the 
side. Rule — ^Extract the square root of the area. 

EXAMPLES. 

1. The area of a perfect square is 625 feet — ^What 
is the length of the side ? Ans. 25 feet. 

2. What lis the length of the sidesr of a square floor 
containing 384 square feet ? Ans.^ 19,5959 -f. 

3. What must be the length of the sides of a square 
piece of land to contain 6 acres? Ans. 30,9838+ perches. 

4. How many chains in length are the sides of a 
square containing 125 acres of land ? Ans. 35,3553-+. 

PROBLEM III. 

The diagonal* of a perfect square being given, to find 
the area. Ride — Divide the square of the diagonal by 
2 ; the quotient will be the area. 

EXAMPLES. 

1. The diagonal of a perfect square is 16 chains — 
How many acres does it contain ? Ans. 12,8 acres. 

2. The diagonal of a perfect square is 41,3 rods — 
How many acres does it contain ? 

Ans. 5 acres, 1 rood, and 13 perches +. 

3. The diagonal of a perfect square is 4,78 chains — 
How many acres does it contain? 

Ans. 1 acre and 22 perches +. 

PROBLEM IT. 

The area of a perfect square being given, to find fhe 
len^ of the diagonal, iiwfc— Extract the square iwot 
of double the area. 

EXAMPLES. 

1. The area of a square piece of land is 64,8 acres — 
What is the length of the diagonal line in chains ? 

Ans. 36 chains. 

* The diagonal is a right line extending frpm angle to angle. 
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8» The ana of a aqoaie piece of land is 678 chain 
Bffw many loda is the kdg^ of the diagonal line) 

Ana. 68roda. 

The diagmial of a square being giTen, to find the 
aide. JIul^Ebctmct tte square root of half the square 
rfthe diagonal, and that wiU be the length of the aide. 



1. Hie diagonal of a square piece of land is 60 ehama 
•—What ia the length of the side ? 

Ans. 35,3553 + length of the side. 

2. Thediagonalof asquareis 24rodB — ^Whatistfae 
leiu^ih of the side ? An& 16,97 + rods. 

£ The diagonal of a square is 36 feet-— What is the 
length ef the side? Ans^^,4568+. 



FROBLEM VI. 



The aides of a square being given, to find the dia« 
Mud. Rfde — ^Eztact the square root ol the ama oi 
me squares of the two acfjaeent aidea. 



V 



I 



Iw The aides of a perfect square aie eaeh 19 chaina 
-•r^What ia Aie length of the diagonal line ? 

Ana. 26,87 + diains. 

2. The aides of a perfect square are each 24 rode— 
What ia the tengdi of the diagonal line? 

Ans. 33,9411 + rods. 

3. The sidea of a square are each 43 feel — ^What 10 
the length of the dbgnial line ? Ana. 60,8111 feet. 

PROBLEM V». 

Tlie diArechce between the diagonal of a square an4 
the lengdi of the side being given, to find the area 
Jb«2e— Extract the square root of twice the square of 
the given difSbrefice,, and to that root add the given dif 
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fejc^Qce; .the sum will be thelen&fthof theside. Square 
the length of the, side, aiid that will be the area requited. 

EXAMPLES. 

1. The difference between the diagonal of a square 
and the length of the side is 20 chains— What is the 
area ? Ans. 233 acres, roods, 21,92. rods. 

' 2. The diagonal of a square is 12 rods longer than 
the side— How many acres does it contain? 

Ans. 5 acres, roods, 39 rods. 
3. The diagonal of a square is 8 feet longer than the 
^de-^What is the contents of the square ? 

Ans. 373 + feet. 

J OP THE RKC^ANGLE. 

A rectangle is a parallelogram whose 
opposite sides are parallel, and whose 
angles are all right angles containing 
90 degrees each. 

PROBLIQM I. 

' ' The leni^h and breadth of a! rectangtdar narallelor 
grgim are given, to find the area. Itule — ^Multiply the 
length by the breadth ; the product will be the area. 

. EXAMPLES. 

1. The longest side of a rectangular parallelogram 
is 24 rods, and the shortest 16 — ^What is ite co&telit ? 

Ans. 384 rods. 
. 2. How many acres in a parallelogram whose sides 
are 36 and 18 chains ? Ans. 64,8 acres. 

3. Haw many square feet in a board 14 feet long and 
16 izicbes wide ? Ans. 17,6 feet 

4. How many square feet in 20 boards, each 16 feet 
long, and 19 inches wide ? Ans. 5061 feet. 

5. How many squares of^lOO feet each are there in a 
floor 36 feet long and 18 feet wide ? Ai^ 6^46 squAxes. 

' The area and either side of a rectangular parallelo- 
gram are given, to find the shortest side. Rule — Di- 
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vide the area by the ^iven side, the quotient will be the 
other. 

EXAMPLB& ^ 

1. The area oi su reataogular: parallelogram is 456 
phains, aud the longest side ia 3Q chains-^ What is the 
iength of the shortest ? Ans.. 15,20 chains. 

2. The area of a rectangular parallelogram is 784 
Ceetj and ;the shortest side is 12 feet-^-What is the Vnngest 
side? . Ans. 66,333 feet, or 65i feet. 

3. The area of a rectangular parallelogram is 36 
acres, 3 roods, and 30 perches, and the longest side is 
120 rods — What is the length of the shortest ? 

An5» 49,25 rods length of the shorter side.. : 

PROBLEM III. 

The area of a rectangular parallelogram is given 
and the sum of the longest andr shortest sides, to find* 
the sides. i?i^/d-^From the square of half the sum 
subtract the area, and the square root of the reoaaindei 
added to the half sum will giyethe. longest side ;. sub- 
tracted leayes the shortest. 

EXAMFLES; 

1. The area of a rectangular parallelogram is 576 
chains, and the sum of the longest and shortest sides is 
60 chains — ^What is the length and breadth of the paral- 
lelogram 1 Ans* 48 chains longj^nd 1^ in breadth. 
: 2. A gentleman has a garden in the form of a rec- 
taigolar parallelogram containing 3 acres, 1 rood, and 
32 rods, the wall that surroimds it ig 116 rods in length 
— ^What is the length and breadth of the ffarden ? 

Ans. 46 and 12 rods. 

3. A gentleman ownis a garden in the ferm of a rec- 
tan^lar parallelogram 32 rods long and 8 wide, and is 
desirous of making a grsntel walk half round which 
shaU take up i of the ground — What must be the width 
of the walk ? Ans. ,7335 of a rod. 

PROBLEAT IV. 

Tbe area of a rectangular parallelogram is given and 
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liie diiObrause of the cMsB, to find the sides. JRuie— 1V> 
the area add the square of half the difference of the t#o 
sides, and the square root cfthe sum will be the half 
mm of the two sid«s; to the half sum add half tfie dif- 
faenceandthesunimbethttkmgftttside; sttbttaeted 
leav^ the less. 



1. The area of a rectaii^Iax parallelogram is 4 
acreei, and the lon^;est side exceeda the shortest by 12 
rods— What are tfie len^h o( the sides 1 

Ana The longer side is 32 rods, die aborter SO,, 

2. The loi^gest side of a reetiangular parallelogram 
exceeds the shortest by 16 chains, and the area is 138 
acres — ^What is the lei^h ot the sicka ? 

Ans. 46 and 30 cfaaiios. 

The area of a reetangukr paraUelbgram is giveni 
and the proportkm of the two sidbs^ to find the sides. 
Muk — Mtlltqdy the area by the Bess number of the 
proportion, and divide the product by the greater,, tbe 
square root of die quotient will be the length of the 
shortest side; the contrary will give the length of the 
longest. 

EXikJIPLES* 

1. The area of a certain piece of land is 40 acres, 3 
roods, and 24 rods, and th;e length is to the breadth as 
3^ to 4, and the form a rectangular parallelogram — y^beiM 
is the length of the sides? 

Ans. 70,007 and 93,4093 T0A9. 

2« The area of a rectangular parallelogram is 24 
acres, and the lei^&gth is to the faoeaoth as 2 to 3.^ — ^THiat 
10 (be length of Sie si^? Ans. 12.6493i ohaina*^ 
shorter si&, and 19,02365 longer sidei. 

PROBLEM VI. 

The difference of the two sides o£ a reetangiiliir 
|«ralielogram is giyen,^ and the difference of tbeut 
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squares to find the sides. Rule — Divide the diflference 
of their squares by the diflference of the sides, and the 
quotient will be their sum ; then to half their sum add 
half their difference, and the sum will be the longest 
side— subtracted leaves the less. 

Examples. 

1. The difference of the squares of the two adjacent 
sides of a rectangular parallelogram is 720 rods, and 
the difference of those sides 12 rods — ^Rfequired the 
length of the sides of the parallelogram. 

Ajis. 36 rods the longest side, and 24 rods the shorter. 

2. The difference of the squares of the two adjacent 
sides of a rectangular parallelogram is 108 chains, and 
the difference of those sides 6 chains — Required the 
sides of the parallelogram. 

Ans. 12 chains the longer, and 6 chains the shorter. 

_/■ ... 

PROBLEM VII. 

When the sum of the two adjacent sides of a rectan- 
gular parallelogram is given, and the difference of their 
squares, to find the length of the sides. Ride — Divide 
the difference of their squares by their sum, and the 
quotient will be the diflference of tne two sides : to half 
the given sum add half the diflference, and the sum will 
be the length of the longest side — sulrti-acted leaves the 
shortest 

^XAXPLES* 

1. The sum of the two sides of a rectangular paral- 
lelogram is 20 chains, and the difference of the squares 
of me two adjacent sides is 80 chaiiis — ^Required the 
length of the sides. 

Ans. The sides are 12 and 8 chains. 

2. The sum of the two adjacent sides of a rectan- 
gular parallelogram is 16 feet, and the difference of the 
squares of those sides is 32 feet — ^Required the sides of 
the parallelogram. Ans. 9 and 7 feet. 

2 
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PROBLEM VIII. 

Havinff the difference of the two adjacent sides of a 
rectangnJax parallelogram, and the sum of their squares 
given, to find the sides. Rule — From the sum of their 
squares take the square of their difference, add the re- 
mainder to the sum of their squares, and the square 
root of this last simi will be the sum of the two num- 
bers, then to half the sum add half the given diflference 
and the gum will be the longest side, subtracted leaves 
the less. 

BXAHPLSS. 

1. The diflference between the two adjacent sides of 
a rectangular parallelo^am is 8 chains, and the sum 
of the squares of those sides is 194-;-What is the length 
and breadth of the parallelogram ? 

Ans. 13 and 5 chains. 

2. The difference between the two adjacent sides of 
a rectangular parallelo^am is 11 inches, and the sum 
of the squares of those sides is 281 — What is the length 
and breadth of the parallelogram? 

Ans. 16 and 6 inches. 

PROBLEM IX. 

Having the sum of the two adjacent sides of a rect- 
angular parallelogram, and the sum of the squares of 
those sides given, to find the area. Rtde — From the 
square of their sum take the sum of their squares, then 
from the sum of their squares take this remainder, and 
the square root of the difference will be the difference 
of the two numbers ; to half their sum add half their 
diflference and the sum will be the length of the longest 
side, subtralcted leaves the shortest, then multiply the 
length by the breadth and the product will be the area. 

EXAMPLES. I 

1. Thesumof the two adjacent sides of a rectangular 
parallelogram is 50 chains, and the sum of the squares 
of those sides is 1300 — ^Required the area of the paral^ 
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Idogram. Ans. 30 and 20 chains, the length of the 
Sides lecjaired, and the area, 60 acres. 

2 J The sum of the squares of the two adjace&t isides 
of a gentleman's garden, in the form of an oblong 
square or rectangular parallelo^aiii, is 464 rods, ana 
the lengtb of th€i wall tbat Aldoses it, is 56 rods — ^Re- 
quired the area of the paraJlelc^am. Ans. 1 acre. 

PROBLEM X. 

\. 
Having the area of a parallelo^am, and the length 
of the diagonal line given^ to find me length of the sides. 
Ride — From the square of the diagonal, subtract 
twice the area, and tihe square root ol the remainder 
will be the difference of the two a^i&cent sides. To 
the square of the diagonal add twice the area, a<nd the 
square root of the simx will be the sum of the two 
sides ; then to half the sum add half the difference^ 
and the sum will be the length of the longest side — > 
subtracted, leaves the shortest./ 

EXAMPLES. 

V The area of a rectangular garallel(xnaia is 30 
acres, and the length of the diagonal is 26 chains — > 
Required the sides of the parallelogram. 

Ans. 20 and 16 chains the length and breadth. 

2. The area of a rectan^ar parallelogram is 6 
acres apd 12 rods, and the length pf the £agonal it 
46 rods— What is the laigfli of the sides of the paral- 
lelogram? Ans. 36 rods die length, and 27 the breadtlk 

PEOBI^EM XI^ 

Having the area of a rectangular parallelogram^ and 
the difference of the squares^ the two adjacent sides 
given, to determine the length of the sides of the 
parallelogram. Rxde — To the square of the area add 
the square of half the difference of their squares, and^ 
firom the square root of that sum, subtract half ^e 
difference of their squares, and the remainder will be 
t^jiqusgre of the shortest side; extract the square i^oot 
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and that will be the length of the shortest side — divide 
the area by the shortest side, and the quotient will be 
the longest. 

EJEAMFLES. 

1. The area of a rectangular parallelogram is 4 
acres, 3 roods, and 8 rods, and ,the difference of the 
squares of the adjacent sides is 28 chains — ^What is the 
length of the sides ? Ans. 8 chains by 6. 

2. The difference of the squares of the adjacent 
sides of a parallelogram is 128 chains, and the area 48 
chains — ^What is the length of the sides? 

Ans. 12 chains by 4. 

OF THE RHOMBUS. ' '^ ^ 

Arhombusisaquadrilateral figure, • 
whose sides are equal, but whose an- 
gles are liot right angles. 

• - ■ • - ■ ' 

problem: I. . 
To find the area of a rhombus. 





Rule — Multiply the length of one side by a perpendi- 
cular let fell fr : ¥' caie of the angles to the opposite side, 

— ' J ■ ' \ 

EXAMFLts. 

1. The length of the sides of a rhombus are each 
12^24 feet, and the perpendicular height 9,16 feet — 
R^uiredits area. • Ans. 112,1184 feet. 

2. Required the area of a rhombus, whose length is 
12 feet, 6 inches, and its height 9 feet, 3 inches. 

Ans. 116,626 feet. 

PROBLEM II. ' 

' The area of a rhombus, and the length of the side 
being given, to find the perpendicular height. Rule-^ 
Divide the area by the length of the side, the quotient 
will be the length of the perpendicular ; or, divide by 
the height, the quotient will be the length of the side. 

EXAMPLES. 

1. The area of a rhombus is 24 rods, and the length 
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of theistde 5 rods — ^What is the length of the perpen- 
dicalar ? Ans. 4,8 rods the perpeDdicnlar. 

2. The area of a rhond)U8 is 125 feet, and tiiie per- 
pendicular height, 8 &et, 6 inches ; required the length 
of the side ? Ans. 14,7 + feet 

OP THE RHOMBOID. 

A rhomboid, or rhomboides, is a 
tadrilateral figure, whose sides a 
parallel, and an^es not right angles. 



quadrilateral figure, whose sides arc /l . / 



PROBLilM I. 

To find the area of a rhomboid. Ruh — ^Muitipff 
the length by a perpendicular let faH firom one of tho 
angles to the opposite side. 

EXAMPLES. 

1. The length of a rhomboid is 96 rods, and the 
perpendicular height 8 rods — Required the area. , 

Ans. 1 acre, 1 rood, and 8 rods. 

2. The length of a riiomboid is 18 feet> 9 inches,, 
and the perpendicular height 12 feet,. 3 inches — How 
many square yards does it contain ? 

s ' Ans. 25,5208+ square yards* 

3. The length of a rhomboid is 36 feet, and the per- 
pendicular height 24 feet, 9 inches- — How many square: 
rods does it ccmtain ? Ans. 3-1^ square rods. 

PROBLEM II. 

When the area of a rhomboid, and the length are 
given, to find the perpendicular. Rule — divide the 
area by the length, the quotient will be the perpendicu-^ 
lar ; or, divide the area by the perpendicular, the quo^ 
tient will be the length. 

1. The area of a rhomboid is 4 acres, 3 rood}3, and 
12 perches, and the length 9 chains and 20 links — ^What 
IS tiae length of the perpendicular ? 

Ai^. 6,2445 4- chains^ 
2* 
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2. The area of a rhomboid is 47 feet 9 inches, and 
the perpendicular is 4feet,8 inches^ — ^What is the length ? 
Ans. 12,141 + feet the length. 

• 3. The area of a rhomboid is one square rod, and 
the perpendicular is 7 feet, 2 inches— What is its length ? 

Ans. 37,99 -feet. 

OF RIGtHT-ANGLED TRIANGLES, 

A right-angled triangle, is a figure 
bounded by three sides, and has one right 
angle : the longest side is called the hy- 
potenuse, and the other two, the legs, 
otherwise known by the names of b^e, and perpendi- 
cular. 

PROBXEM I. 

To find the area of a right-angled triangle, the base 
and perpendicular being given. i?wfc— Multiply half 
the length of the base by the length of the perpendicu- 
lar, the product will be the area ; or half the perpen- 
dicular by the whole length of the base, the product 
will be the area. 

, EXAMPLES. 

1, The base of a right-angled triangle is 36 rods, 
and the perpendicular 12 rods— How many acres does 
it contain ? Ans. 1 acre, 1 rood, and 16 rods. 

2, The perpendicular of a right-angled triangle is 
24 chains and 76 links, and the base 41 chains and 
23 links — ^How many acres does it contain 7 

Ans. 51 acres, B-ft- rods. 

PROBLEM ii; 

When the area and the length of either base or 
perpendicular are given, to find the other. Mule — di- 
vide twice the area by the base, the quotient will be 
the perpendicular ; or, divide by the perpendicularj the 
quotient will be the base. 

EXAMPLES, 

1. The area of a triangle is 16 feet 6 inches, and the 
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base is 7 feet 2 inches — ^Required &e perpendicular. 

Ans; i,&)4:+ feet. 
2. The area of a triangle is 4 acres, 1 rood:^ and 20 
rod^, and die perpendiculax is 3 chains and 14 linlos — 
What is the length of th^ base 7 Ans. 27,8662 chains. 

PROBLEM III. 

When the base and perpendicular are given, to find 
the hypotenuse. J?wZ€— ^Extract the square root of the 
^um of the squares of the base and perpendicular, tind 
that will be the length of the hypotenuse. 

EXAMPLES. 

1. .The base of a right-angled triangle is 16 chains, 
and the perpendicular 12 chains — ^Required the length 
of the hypotenuse. Ans. 20 chains. 

2. The perpendicular of a right-angled triangle is 4 
feet 6 inches, and the base 7* feet 9 inches— Rliquired 
the length of the hypotenuse^ Ans. 8,9617 + feet. 

PROBLEM IV. 

When the hypotenuse and either leg of a right-an- 
gled triangle are given, to find the othfsr. RtUe — ^Ex- 
tract the square root of the difierence of the squares of 
the hypotenuse and given leg, and that ynR be the 
length of the other. 

EXAMPLES. 

1. The hypotenuse of a right-angled triangle is 26 
chains, and the base 20 chains — ^What is the length of 
the perpendicular. Ans. 15 chains. 

2. The hypotenuse of a right-angled triangle is 40 
chains, and the perpendicular 26 chains — ^What is the 
length of the base ? Ans. 30,38 chains. 

3. A ladder 30 feet long, placed near the middle of a 
street, reached the buildings at one side 24 feet fi-om 
the ground ; and the opposite side, without moving the 
foot, 18 feet — What was the breadth of the street? 

Ans» 42 feet. 
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. 4 A line^ Teaching from &e top of a fort built on thd. 
top of a rock, is 120 yards from the top of the rock — 
to the place of ofaserratioii 100 yaids^-^nd from that 
part of the lodc leTel with tha m^ 80 yaids— ^he 
height of Aa finrt is reqmied. Abs. 39^^ 4* yaids. 

9R0BUBK V« 

The base of a lighlraiagled triangle; and thddiffer-> 
enee betweai the hypotenuse and perpendicular axe 
given, to find the perpendicular. Bule — Froui the 
square of the base subtract the square of the difference ; 
divide the remainder by twice the difference^.and the 
quotient will be the perpendicular. 



1. The base of a right-angled trian^e is 20 chains,, 
and the difierenee beSio^en the bypolemise and per- 
pendicular is 3- chains — ^Wbat is the length of the per*- 
pendicular? Ans. 99 diains. ' 

2. The h3rpotenuse of a right-angled triangle is 5 
chains l ong er than the perpendicular ; the base is 24 
chains — ^miat is the area of the triangle ? 

Ans. 66,12 acres. 

3. The hypotenuse of a ririit-angled triangle is 
6,14 feet longer thaji the perpendicular — ^Required the 
perpendicular, when the base is 24 feet 

Ans. 43,8366 feet. 

PROBLEM VI. 

The base of a right-angled triangle and the differ- 
ence between flie perpendicular and hypotenuse are 
given, to find the hypotenuse. Rule — To the square 
of the base add the square of the diflfereilc© ; ditide the 
sum by twice the difference, and the.quotient will be 
the hypotenuse. 

JUAKFL£B. 

1. The hypotenuse of a rieht-angled triangle is 4 
feet longer than the perpendicular ; the base is 40 feet — 
What is the length of the hypotenuse ? Aas, 202 feet.. 
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2. 'Tfhatis the length of the hypotemise^of a right- 
angled triangle, if it be 7 feet longer than the perpendi- 
ciimr, when the base is. 30 feet ? • Ans. 67,8 — . 

« 

PROBLEM VII. 

The base of a ri^ht-angled triangle and the sum of 
the hypotenuse and perpendicular are given, to find 
the perpendicular. Ride — From the square of the sum 
subtract the square of the base, divide the remainder 
by twice the sum, and the quotient will be the perpen- 
dicular. 

: EXAKFLES. ' 

1. The sum of fhe hypotenuse "and perpendicular 
are ,100 feet, and the length of the base 40 feet — ^What 
is theJength.of. the perpendicular ? Ans. 42 feet. 

2. The heiffht of a tree, standing perpendicularly on 
a plane, is 120 feet — At \diat height must it break off 
so that the top may rest on the ffroimd 40 feet firom the 
base, and ibe place broken on me upright part ? 

Ans. 63 feet 4 inches. 

3. The hypotenuse of a right-angled triangle is 30 
chains ; and if a perpendicular be erected firom the end 
of the hjrpotenuse to intersect a line drawn from the 
point of tfie triangle, the leng^ of that line and perpen- 
dicular will be 50 chains — ^What is the length of the 
perpendicular ? Ans. 16 ch^dns. 

PROBLEM VIII. 

The sum of the hypotenuse and perpendicular and 
the length of the base of a right-angled triangle are 
given, to find the hypotenuse. Rule — :To the squaie 
of the sum add the square of the base, and divide the 
number by the sum of the hypotenuse and perpendi- 
cular, and the quotient will be the length of the hypo- 
tenuse. 

EXAMPLES. 

. 1. The base of a right-angled triangle is 24 chainS| 
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and the stun of the hypoteatise and peipendieolai is 
60 chains — ^What is the lengthen the hypoteniise? 

Ans. 34,8 chains. 
2. A tree 100 feet highj growing perpendicular on a 
plane, was broken off by a Mast of wind ; the broken 
part resting on the upright, and the top on the ground 
30 feet from the base — ^What was the length of the 
broken part? Ans. 64,5 feet. 

OP EaUILATERAL TRIANGLES. 

An equilateral triangle is one 
whose sides are of equal length, 
and consequently the angles are 
iJl equal, each containilag 60 de- 
grees. 

PROBLEM I. 

To find the area of an equilateral triangle. Rule-^ 
multiply the square of the side by ,433013, and the pro* 
duct wUl be the ar^a. 

BXAMPLES. 

1. What is'^e jyrea of an equilateral triangle whose 
side is 30 chains ^ Ans. 17^20K acres. 

2. How many square yards in an equilateral triangle 
whose side is 30 ^t ? Ans. 43,3013 yards: 

3. How many acres in an equilateral triangle whose 
side is 40 rods ? Ans. 4,33005 acres. 

: FAOJM.SM II. ' 

rnie side c^ w equi^teral triangle givan, to find tbe 
perpendicular. JRtite— FrtNoa 'die square of the given 
side subtract the squaire of half the side^ and the square 
root of the temaindbr witt be the perpendicular. 

EXAMPLES. 

1. What is the length of a perpendicular dropped 
from one of the angles to the middle of its opposite side 
of an equilateral tnangfle^ when the side b 20 chains? 

Ans. 17,32 chains. 
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2. Wliat IS the length (Kf a peipexidkiilaT let fiJl from 
any aag'le of an equikiteral triangle to its opposite side, 
vrben we length of the side is 12 chains ? 

Ans. 10,3923 + chains. . 

PROBLEM III. 

The area of an equilateral trkngle and the perpendi- 
cular given, to find the side. JRide — Divide twice the 
area by the perpendicular, and the quotient will be the 
length of the side. 

EXA.MFLE9. 

1. The area of an equilateral triangle is 11 acres, 3 
roods, and 16 rods, and the perpendicular 13,8564 chains 
' — ^What is the length of the side ? Ans. 68,416 + rods.. 

2. The area of an equilateral triangle is one acre, 2 
roods, and 15 rods, and the peipendicular is 21,26 rods 
—What is the length of the side ? Ans. 23,9887 + reds. 

PROBLEM IV. . 

The area and side of an equilateral triangle given, to 
find the perpendicular. Rule — ^Divide double the area 
by the given side, and the quotient will be the perpen- 
dicular. 

EXAMPLES. 

1. The length of the side of an equilateral triangle is 
16 chains, and the area 11 acres, 3 roods, and 16 rods 
— ^What is the length of the perpendicular ? 

Ans. 14,8125 chains. 

PROBLEM v.f 

The area of an equilateral triangle being given to 
find the side. Rule— T>iYide the area by uie decimal 
,43^013, and extract th^ square, root of the quotient. 

. EXAMPLES. . 

1. The ares^ of an equ\lateya].tiriaiigle is 24 acres — 
What is the length of the sides? . Ans. 23,5426 chains, 

2. The area of an equilateral triangle is 4 acres, 2 
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roods, and 6 rods— How many chains in the len^h of 
the side. Ans. 10,229 chains. 

3. The area of an equilateral triangle is one square 
chain — ^How many feet in the length of the side. 

4ns. 100,29 feet. 

* 

PROBLEM VI. 

When the leng^ of three perpendiculars let fall 
from a point withm an equilateral triangle to the oppo- 
site sides, are given, to determine the length of the sides. 
Rule — ^Add me length of the three perpendiculars 
together, and divide me sum by half the square root of 
the number three, the quotient will be the length of the 
side. 

EXAMPLES. 

1. The sum of jthree perpendiculars let fall from a 
point within an equilateral triangle is 45 chains and 
40 links — What is the length of the sides of the triangle. 

Ans. 52,4233 chains. 

2. The three -perpendiculars let fall from a point 
within an equilateral triangle are 26,32 and 19 rods — 
How many acres are contained in the triangle ? 

Ans. 21,39 — acres. 

3. The three perpendiculars let fall from a point 
within an equilateral triangle are 16 feet 6 inches, 24 
feet, and 32 feet six inches — How many square tods 
dpes the triangle contain. Ans. 1,13 square rods. 

OP THE ISOSCELES TRIANGLE. 

An isosceles triangle is that, which has 
two sides of equal lengdi, consequently 
two of the angles are also equal. 

paom.fiM t. 

To find the area of an isosceles triangle having the 
length of the sides given. Ride — ^From the square of 
one of the equal sides subtract the square of half the 
unequal side, and the square root of the remainder will 
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be the length of a perpendicular let fall from the verti- 
cal angle to the centre of the base or unequal side; 
multiply half the length of the base by the perpendicu- 
lar, and the product will be the area. 

EXAMFI.ES. 

1. The two equal sides of an isosceles triangle are 
each 24 feet, and the base 32 feet — ^How many square 
rods does the triangle contain ?^ 

Ans. 1,0513 — square rods, 

2. The base of an isosceles triangle is 25 chains, 
and each of the equal sides 30 chains — How many acres 
are contained in the triangle ? Ans. 34 acres and 14 rods, 

PROBLEM II. 

The area of an isosceles triangle and the length of 
the base being given, to fibad the length of eaxjh of the 
equal sides. Ride, — Divide double the area by the 
base, and the quotient will be the perpendicular; then 
to the square of the perpendicular add the square of 
half the unequal side, and the square root of the sum 
will be the length of each of the equal sides. 

EXAMPLES. 

1. The area of an isosceles triangle is 4 square rods, 
and the base 18 feet — What is the length of each of the 
equal sides ? Ans. 121,3342 feet. 

2. The area of an isosceles triangle is 48 rods, and 
the length of the base 8 rods — What is the length of 
each of the equal sides ? Ans. 12,649 + rods. 

OF THE SCALENE TRIANGLE. 

A scalene triangle is that 
whose sides are of different 
lengths, and consequently, the 
an^es are unequal. 

PROBLEM I. 

To find the area of a scalene triangle, the base and 

3 
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peipendicular bein^ given. Rule — ^Multiply the base 
by half the perpendiculax : the product will be the area. 

EXAHFLE8. 

1. The base of a scalene triangle is 18 rods, and the 
perpendicular 9 rods — How many square chsiins does 
the triangle contain ? Ans. 5tV square chains. 

2. The base of a scalene triangle is 15 chains, and 
the pefpendiculEir 18 feet — How many square rods does 
the triangle contain ? Ans. 32,7272 square rods. 

3. The base of a scalene triangle is 18 rods, and the 
area 4 acres — What is the length of the perpendicular? 

Ans. 71i rods. 

PROBLEM II. 

When the three sides of a scalene triangle are given, 
to find the area. Rule^— Add the three sides together, 
and from their half sum subtract each side separately; 
multiply the half sum and their remainders together, 
and tile square root of the continual product will be 
the area. 

EXAMPLES. 

1. The sides of a scalene triangle are 16, 18, .24 
chains — How many acres does it contain ? 

Ans. 14,4 — acres. 

2. The three sides of a scalene triangle are 12, 16, 
20 rods— How many square rods does it contain ? 

Ans. 96 square rods. 

3. How many square rods in a scalene triangle whose 
sides are 24, 36, and 44 feet ? Ans. 2,46 — nearly. 

PROBLEM III. 

When the three sides of a scalene triangle are given, 
to find the length of a perpendicular which will divide 
it into two right angles. Rule — ^As the whole length 
of the base is to the sum of the other two sides, so is 
the difference of those sides to the difference of the 
segments of the base ; half the 4said difference added 



BtG: I.J MENSURATION OP SUPERB^ICIES. 27 

to baifihe base, gives the longesrt of the two segments — 
subtracted, leaves the less ; then from the square of the 
shortest side subtract the square of the shortest seg- 
ment, and the square root of the remainder will be the 
length of the perpendicular. 

£±AHFLES. 

1. The three sides of a scalene triangle is 14. 18, 
and 20 feet — What is the length of a perpendicular 
which will divide it into two right-angled triangles ? 

Ans. 12,2376 + feet. 

2. The three sides of a scalene triangle are 40, 60, 
80 chains— What is the length of a perpendicular which 
divides it into two right angles. Ans. 29,0473 -f chains. 

PROBLEM IV. 

The proportion of the three sides of a scalene 
triangle are given, to find the length of the sides of a 
triangle corresponding with a given area. iZwfo-— Find 
the area of the triangle accordmg to the given propor- 
tion ; then as that area is to the square of either of its 
sides, so is the area given to the square of ite similar 
side. 

ZXAMFLSS. 

1. The three sides of a trians^le are in the proportion 
of 3,-4, and 6 chains — ^Required the length of the sides 
of a triangle in the same proportion, containing one 
acre. Ans. 4,1082, 6,4776, and 8,2164 chams. 

2. The area of a piece of land is 120 acres, 3 roods, 
and 4 rods, in the form of a scalene triangle — What 
must be the length of the sides in the proportion of 9, 
8, and 6 ? Ans. 172, 229f , and 258 rods, 

3. What is the length of the sides of a scalene tri^ 
angle containing 10 acres, in the proportion of 6, 11, 
13 ? . Ans. 9,64, 21,208, and 25,064 chains. 

PROBLEM V. 

The area one side and the sum of the three sides of 
a scalene triangle being given, to find the other two 
fides. Rule — ^BluUiply the square of the half sum by 
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the square of the difference between the half sum and 
the sum of the unknown sides, and to their product 
add the square of the area for a dividend. Multiply 
the half sum by the said difference for a divisor, the 
quotient will be the product of the two imknowh sides ; 
then from the square of the half sum of the two un- 
known sides subtract their product, and the square root 
of the remainder will be the half difference ; which, 
added to the half sum, will give the longest of the 
unknown sides — subtracted, wiU leave the shortest. 

EXAMPLES. ^ 

1. The sum of the three sides of a scalene triaiigle 
is 40 chains ; the one is 18, and the area is 5 acres, 2 
roods, and 25 rods — "What is the length of each of the 
other sides % Ans. 48,032, and 39,968 rods. 

2. One side of a scalene triangle is 20 rods, and the 
sum of the other two is 60 — ^What must the length of 
each be so that the triangle shall contain one acre? 

Ans. 32,158 and 17,842 rods. , 

3. One side of a scalene triangle is 20 feet, and the 
sum of the other two is 30 ; the square of the area is 
11375^-What is the length of each of the other sides? 

Ans. 18 and 12 feet. 

OF THE TRAPEZIUM. 

A trapezium is an irregular quad- 
rilateral figure, whose sides are of 
different lengths, and consequently 
all the angles different. 

PROBLEM I. , 

To find the area of a trapezium, the length of the 
diagonal and perpendiculars being given. Rule — ^Mul- 
tiply the sum of the perpendiculars by the diagonal, 
and half the product will be the area. 

EXAKFLES. 

1. What is the area of a trapezium whose diagonal 




Sec. I.J MENSURATION OF SUPERFXCIESL 29 

is 24 chains and 27 liitks, &e sum of the two perpen* 
diculars let lall from the angles to the diagonal, being 
81 chains, and 14 links ? 

Ans. 25 acres, 2 roods, and 24 rods. 

2. How many acres in a trapezium whose diagonal 
is 33 rods, and titie sum oT the perpendicular 24 rods ? 

Ans. 2 acres, 1 rood, and 36 rods. 

3. How many square rods in a trapezium whose 
diagonal is 108 feet 6 inches, and the perpendiculars 
66 feet 3 inches, and 60 feet, 9 inches ? 

Ans. 23,314 square rods. 

4. How many acres in a trapezium whose diagonal 
is 80,6 chains, and the perpendiculars 22,4, and 28,3 
chains ? Ans. 204 acres, 2 roods, and 28 rods^ 

OF THE TRAPEZOID. 

A trapezoid is a quadrilateral 
figure having two parallel sides. 

PROBLEM I. 

To fiiid the area of a trapezoid 
having the length of the two parallel sides and the per* 
pendicular distance between them given. i?wfc— Add 
the two parallel side? toother, and multiply the sum by 
the perpendicular, half uie product will be the area. 

EXAMPLES. 

1. The parallel sides of a trapezoid are 94 chains anct 
46 links, and 38 chains and 40 links, and the perpen^ 
dicular 16 chains and 20 links^ — How many acres does it 
contain ? Ans. 60 acres, 3 roods, and 26 rods. 

2. The perpendicular distance between the twa 
parallel sides of a trs^zoid is 4,6 rods, and the length of 
the parallel sides are 12,76 rods, and 16^67 rods — ^Hov 
many square rods does it contain ? 

Ans. 66,196 square rods. 

3. The length of the parallel sides are 14 feet 6 
incheSj and 24 feet 9 inches, and the perpendicular dift* 

3* 
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tanee between them is 8 feet 3 inches — ^How many 
squarie feet does it contain, Ans. 161,9 + feet. 

4. How many square rods are contained in a trape- 
zoid whose parallel sides are 5 chains 16 links, and 
9 chains 14 links, and their perpendicular distance 3 
chains 7 links ? Ans. 351,2 square rods. 

OP POLYGONS. 

PROBLEM I. . 

Tg find the area of any regular polygon. Rule. — 
Multiply half the perimeter* by a perpendicular falling 
ftpm the centre of the figure upon the middle of one a£ 
the sidesj and the product will be the area of the poly^ 
gon; 

EXAMPLES. 

1. Required the area of a regular 
pentagon whose side is 25 feet, and 
perpendicular 17,2 feet. 

Ans- 1075 feet. 

2. Required the area in square 
rods of a hexagon, whose side is 14,6 
feet, and perpendicular 12,64. 

Ans. 2,0335 square rods. 

3. How many acres are contained in a regular hep- 
tagon, whose sides are each 19,38 chains, and perpendi- 
cular from the centre 20 chains ? Ans. 135,66 acres. 

4. How many square rods ate contained in an octa- 
gon, whose sides are each 9,941 feet, and the perpendi- 
cular from the centre 12 feet ? 

Ans. 1,7526 square rods.. 

PROBLEM II. 

To find the area of any regular polygon when the 

side only is given. Rule, — ^Multiply the square of the 

side of the polygon by the number standing opposite to 

, its name in the following table, and the product will be 

the area. 

♦ The Perimeter of any figure is the sum of all its sides. 
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Ho. of sfdM. A?®" ®'*J?* following regular 

«w.. w «««» flgures whose ndes are one. 



3 Trigon, or triangle . . 0,4330127 

4 Tetragon, or square . . 1,0000000 

5 Pentagon . . ... 1,7204774 

6 Hexagon . . . . . 2,6980762 

7 Heptagon .... . 3,6339124 

8 Octagon . ... . . 4,8284271 

9 Nonagon 6,1818242 

10 Decagon . ... . 7,6942088 

11 Undecagon ..... 9,3656399 

12 Dodecagon . . -. . : 11,1961624 

The above table should be made by all students who 
understand plain Trigonometry. 

Note, — The multipliers named in the table axe the 
areas of their figures whose side is one. 



Badiua of eifonni- 
•cribing cir^ei. 



0,5773503 
0,7071068 
0,8606508 
1,0000000 
1,1523824 
1,3065628 
1,4619022 
1,6180340 
1,7747324 
1,9318517 



EXAMPLES. 



1. The side of a penteigon is 26 feet — ^What is its area? 

Ans. 1076,298 + feet, ' 

2. The side of a hexagon is 24 feet— What is its 
area? Ans. 1496,49 + feet. 

3. What is the area of a heptagon whose side is 16 
feet ? Ans, 9,3^,28 + square feet. 

4. How many square y^-rds in an octagon whose side 
is 12 feet 6 inches ? Ans. 83,8268 + square yards. 

5. How many acres in an enu^agon whose sides are 
each 15 chains in length ? 

Ans. 139 acres and 14 perches. 

6. How many pieces each 4 inches square may be 
cut from a decagon whose side is 12 inches 1 

Ans. 69,248 — pieces. 

7. How many square rods are contained in an unde- 
cagon whose side is 4 rods in length ? 

Ans. 14y,85 + square rods. 

8. Each side of a dodecagon is 9 inches — ^How miany 
square feet does it contain ? Ans-. 62,98 — ^ 

PROBLEM III, 

When the area of any regular polygon is given, to 
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find the side. Divide the area by the number in the 
table corresponding with the figure, and the square 
root of the quotient will be th^ length of the side. 

EXAMPLES. 

1. nrhe area of a peptagon is 4 acres — ^How many 
perches are contained in im side ? . 

^ ^.i Ans. 19,287 + perches 

2. The area of an xifdtagonal floor is 560 feet — ^What 
is the length of tlie si^ ' Ans. 10,769 + feet. 

3. Required the 1^^ of the side of a he2;^gon con« 
taining one acre. 

Ans. 7,8476 + perches the length of the side. 

TO DIVIDE A SaUARE. 

PROBLEM I. 

To cut off a given area &om a square, parallel to 
either side. Stde — ^Divide the given area -by the 
length of the side ; the quotient wm be the length on 
the other side. 

EXAMPLES. ^ 

1. The sides ofa perfect square are 16 chains— What 
must be the'lei^h of the other side to leave 15 acres at 
the end ? Ans. 9,375 chains. 

2. What length must be cut off from a square whose 
sides are 20 chains and 14 links, to leave 10 acres at 
the end ? Ans. 4,985. 

3. The area of a square piece of land is 5 acres, 2 
roods, and 14 rods— What is the length of that piece, 
the breadth remaining the same, which shall contain 3 
acres and 6 rods of land ? 

Ans. 16,264 rods the length of the side. 

PROBLEM IT. 

To cut off a given quantity from the angle of a 
square, the length of the sides being given. JRtde — 
Find the area of half the given square ; then say, as 
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half the given area is to the square of the given side, 
so is the area left at the verticle angle to the square of 
its side — ^the square root of which wl be the length on 
each side. 

EXAMPLES. 

1. The length of the side of a perfect square is 10 
chains and 18 luiks — ^What is the len^ of the sides, of 
an isosceles triangle, cut £rom the angle of this square, 
containing 4 acres ? Ans. 8;9442 +. 

2. The area of a square is one acre — ^What length 
shall I run from either comer to cut off an isosceles tri- 
angle containing twenty-five rods ? Ans. 7,071 rods. 

TO DIVIDE A PARALLELOGRAM. 

PROBLEM I. 

The sides of a parallelogram are giv^i, to cut off a 
given area parallel to either side. liule — Divide the 
area given bythe side which is to retain its length, and 
the quotient will be the length of the other side. 

EXAHI^LEB. 

1. The sides of a rectangular parallelogram are 18 
chains smd 16 links, and 12 chains 15 links — ^What 
must the liength be to leave 12 acres adjoining the 
shortest side 7 • Ans. 8,2834 chains. 

2. The length of a parallelogram is 12 chains, and 
the breadth o chains 74 links — ^What must be the 
breadth, the length being the same, to contain 4 acres ? 

Ans. Si chains. 

PROBLEM II. 

The sides of a paTallelogram are given, to cut off a 

Sven area from either of the angles. Mule — ^As. half 
e area of the parallelogram is to the squ^e of its 
Sven side, so is the area left at the verticle angle to 
e square of its similar side. 

EXAMPLES. 

. 1. Tbe length of the sides of a parallelogram is 18 
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chains, and 12 chains 48 links— ^What is the length of 
the sides of a triangle, cut off . from either of the angles 
of the parallelogram, containing 7 acres 7 
Ans. 14, 21, and 9,85 chains, the length of the re- 
quired sides. 

2. "ELow many rods from either angle of a rectangu- 
lar parallelogram must I measure to hare 4i acres, 
supposing the area of the parallelogram is 12 acres and 
3 roods, and the shortest side is 5 chains ? 

Ans. 85,7 rods the longest, and 16,8 the shortest side. 

3. How many chains from either angle of a paral- 
lelogram, whose sides are in the i»roportion of 2 1^ 3, 
must I measure to cut off 3 acres, provided the paral- 
lelogram contains 9 acres, 2 roods, and 16 rods ? 

Ans. 6,708 and 4,472 chains. 

OF THE BIVISION OF TRIANGLES. 

PROBLEM I. 

The base and perpendicular of a righ^angled trian- 
gle are given, to divide into two or more parts by lines 
parallel to either base or perpendicular, to find the 
length of the base or perpendicular. MtUe — ^As the 
whole area is to the square of the given side, so is the 
area left at the angular point to the square of the re- 
quired side, the square root of which will be the side. 

SZAIfPLES. 

1. The base of a right-angled triangle is 20 chains, 
and the perpendicular 12 chains and 14 Unks, to be 
divided into two equal parts by a line parallel to the 
perpendi<Hilar — ^Required the length of the base of each 
part. Ans. 14,1421 length of the greater base, and 

5,8579 — the less. 

2. The base of a right-angled triangle is 18 rods, 
and the perpendicular 12 rdds, to be divided into three 
equal parts by lines parallel to the base — ^Required the 
length of the perpendicular of each part. 

Ans. 6,921 — , 2,877 — , and 2,202 + rodi. 
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3. The base of a right angled triangle is 24 chains, 
and the perpendicular is 18 chains, to be divided into 
three parts by lines peurallel to the perpendicular in the 
proportion of 2, 3, 4— Required the length of the base 
of each part. Ans. 11,3137, 6,5753 and 6,111 chains. 

PROBLEM II. 

The area of any triangle being given, to be divided 
into two or more parts. Mule— As the whole area is to 
the square of either side, so is the area left at either 
angle to the square of its similar side. 

"EXAMPLES. 

. 1. The side of an equilateral triangle is 12 chains, to 
be divided into three equal parts by lines parallel to 
either side — ^Required the length of each part from the 
verticle angle. 

, Ans. 6,921, 9,798 chains, the sides required. 

2. The three sides of a trianrie are 12, 18, and 20 
rods, to be divided into two equal parts by lines parallel 
to thie base or longest side — rRequired the length of each 
part from the an^e opposite to the base. 

Ans. 8,485, and consequently the other part 3,515 

rods the other. 

3. The three sides of a scalene triangle are in the 
proportion of 4, 5, and 7, containing 21 acres, to be 
divided into three parts by lines pardlel to the longest 
side, the parts being in the proportion of 2, 3, and 5 — 
Required the perpendicular distances asunder of those 
lines. Ans. 3,9806 and 3,9322 chains. 

4. The base and perpendicular of a scalene triangle 
are in the proportion of 3 to 2, and the area is 12 acres 
— ^What must be the perpendicular distances asunder 
of the lines whioh will divide the triangle into three 
equal parts, those lines being parallel to the base ? 

Ans. 2,321, and 3,025, the distances required. 



t ■ 
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SECTION n. 




OF CIRCLES. 

A CIRCLE is a plane, bounded by a line 
which is equally distant fronjta point with- 
in called the centre. The bounding line, 
is called the circumference or periphery. 
An arc is any portion of that circumfe- 
rence. A semicircle is half, and a quad- 
rant is a quarter of a circle. The diameter is a straight 
line drawn through the centre, and terminated both 
ways by the circumference. 

PROBLEM I. 

To find the circumference of a circle, the diameter 
being given. Rule^ — Multiply the diameter by 3,1416, 
and the product will be the circumference. Or, as 113 
is to the diameter, so is 355 to the circumference. 

iVo^e.— The above proportions are very near the truth, 
and are those in general use, the first being about as 
much too large as the second is too small. Its exact- 
ness cannot be found. 

EXAMPLES. 

1. WTiat is the circumference of a circle whose dia- 
meter is 12 rods ? Ans. 37,6992 rods. 

2. What is the circumference of a circle whose dia- 
meter is 18 chains and 30 links ? Ans. 57,49128 chains. 

3. What is the circumference of a wheel whose dia- 
meter is 5 feet 2 inches ? Ans. 16,2316 feet. 

. PROBLEM II. 

The circumference given to find the diameter. Rtde 
— ^Multiply the circumference by 113, and divide the 
product by 355 ; the quotient will be the diameter. Or, 
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divide the given circumference by 3,1416 ; the quotient 

will be the diameter. 

It • / » 

EXAMPLES. 

h The cireumference of a circle is 16 chains — What 
19 its diameter ? Ans. 5,0929 + chains. 

3l: The wheel of a perambulator turns once and m 
half in a rod~What is its diameter 1 Ans. 3,5 + feet 

3. If the circumference of a carriage wheel be 16 feet 
6 inches, what is its diamc^r ? Ans. 5,2521 feet 

PROBLEM III. 

The diameeer giv«n, to find the area. Rtde — ^Multi- 
ply the square of the diameter by ,7854, and the pro- 
duct will be the area. 

EXAMPLBS. 

1. The diameter of a circle is 16 chains — ^How many 
a«re8 are contained within its periphery ? 

Ans, 20 acres, roodis, 17 perches, 
9. Th^ dia^aoeter of a circle is 18 rods — How many 
acres does it contain ? Ans. 1,59 4- acres* 

3. How many square feet are contained in a circle 
whose diameter is 4 feet 3 inches? 

Ansf. 14,1862875 square feet. 

4. What is tlie "vvdue of a cireutar g^trden whose diar 
vaMifwSiTodSj at tbe rale of 8 cents per square foot? 

Ans. 615,816432 dollaiB. 

The. area of a circle given^ to find the diameter.' 
l?w/cr~ Divide the area by the decimal ,7854, 9Xid ex- 
tisa^t ^ .9<lU^e rok>t of the quotient ;^ 

EXAMPLES. 

f. The area «^ a circle is 6 acres, 3 roods, and 26 
rodSi— What is its diametejr T Ans. 34,7 rods, 

2. The area pf a circle is 6 square chaii!is — ^What is 
its £ameter ? Ans. 2,523 + chains. 

4 



38 MENSURATION OF SUPERFICIES. (Sec. U, 

3. What is the length, of a rope, fastened to a stake 
in the centre of a circle, and the other end to the nose 
of a horse, which will permit him to feed on 2 acres of 
land ? Ans. 2,5231 chains. 

4; A circle contains H acres of land, worth 361 dol- 
lars per acre — ^How many dollars, allowing each to be 
li inches in diameter, will reach across the circle 
through the centre. ^ Ans. 2492,3184 dollars. 

■-- ■ . . ■ . 

PROBLEM V. 

The circumference given, to find the area. Ride — 
Multiply the square of the circumference by the deci- 
mal ,07958, and the product will he the area. 

EXAMPLES. 

1. The circumference of a circle is 24 chains — ^avr 
many acres does it coiltain ? 

Ans. 4 acres, 2 roods, 13 perehesf.^ 

2. The circumference of a circle is 120 rods — ^How 
many acres does it contain ? Ans. 7,1622 acres. 

3. The circumference of a circle is one rod-— What 
is its area ? Ans. 21,665 square feet. 

PROBLEM VI. 

The area of a circle is given, to find the circumfe- 
rence, jBtrfe-r-Divide the area by the decimal ,07958, 
and the square root of the quotient will be the dircum* 
ference. 

EXAMPLES. 

1. The area of a circle heins 2 acres, 3 roods and 12 
perches, what is the circun^exlnce ? 

Ans. 75,365*' + jodsi . 

2. The area of a circular ^rden beinfif one acre, 
what is the length of a stone w^l which will enclose it? 

Ans 44,839 + rods. 

3. The value of a circular fi«h pond, at 4 dolli^fs jer 
square rod, is $46,50— How many dollars will encircle 
ity if the diameter of a dollar be U inches? 

Ans. 1595,3916 doUar^ 
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PROBLBM Vir. 

To find the length of any arc of a circle. :- Rate — ^As 
360 d^frees are to the circumference of the circle, so is 
tlie number of degrees contained in tibearc to the length 
of the arc requir^. 

EXAMPLES. 

1* What is the len^h of an arc of 16 degrees, in a 
circle whdse diameter is 100 feet ? Ans. 13,9626 feet. 

a. The diameteif of a circle is 36 feet 3 inches — ^What 
is the length of an arc of 30 degrees ? Ans. 9,49 + feet. 

3. I'he circumference of a circle is 24 chains and 64 
links — ^What is the length 6f an arc of 41 degrees ? 

Ans. 2,8062 + chains. 



jLre 




OF THE CHORD. 

A chord is a straight line which joins the 
two extremities of an arc. The versed 
sine of an arc is. that part of the diameter 
ebutained between the chord and the arc. 



PROBLEM vin. 

. The chord and versed sine given, to find the diame* 
ter of the circle. Rvle — Divide the square of half the 
dhord by* the versed s^ine, and to the quotient add the 
versed sme ; the sum will be the diameter of the circle. 

EXAMPLES, ^ 

1. The dbord of an arc of a circle is 12 feet, and the 
y^rsed sine is 5^— What is the diameter of the circle ? 

Ans. 20 feet. 

% The chord of the arc of a circle is 2 chains and 16 
linkS) and the versed sine is 80 links-^^What is the dia^ 
meter of th^ circle ? Ans. 3,258 chains. 

' 3. The ehord of the cure of a circle is 5 rods, and the 
versed sine is 2 rods — ^What is the diam^ter of the cir- 
cte ? Ans. 6,125 rods. 
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.PROBUCBI IX. 

The rexsed sine of an arc and the diameter of a cir- 
cle giren^ to find the chord. i&ife^-^From the diim^ 
ter subtract the versed sine; multipty the remainder 
by the versed sine ; the product will be the square of 
half the chord, the square root of which will give the 
half chord. 

EZAMFUBS. 

1. The versed sine .of an arc is 7 indies, and the 
diameter of the circle 4 feet 6 inches — ^What is the 
length of the ^hord ? 

Ans. 3,023 feet, the lei^^ of the chord. 

2. The diameter of a circle is 18 feet, aud the vessed 
sine 2 feet — ^What is. the length of the chord ? 

Ans. 11^136. 

3. The diameter of a circle is 30 chains, and the 
versed sine 3 chains — ^What is the length of Ae chord ^ 

.. . ,fii». 18 chains. . 

PROBLEM X. 

The chord and versed sine of an arc are given^ to 
find, the arc. Rule — To the square of half me ehcN'd 
add the square of the versed sine, and the square root 
of their sum will be the length of a diagonal line ; to 
this diagonal add ft of the diflference wtween it and 
half the chord, and the sum will be the length of half 
the arc, the double of which will be the length of the 
arc. 

EXAMPLES. 

1. The chord ot an arc is 48 feet, and the versed 
«lne 18 feet — Beqmred the length of the aarc. 

Ans. 64,286 feet 

2. The chord of an arc is 40, and the versed sine 15 
---What is the length of the «urc ? . Ans. 53,jKT14. 

3. The diameter of a circle is 36, and the r&med 
sine 2— What is the length of the arc ? Ans. 16,81:9B'. 

4. The versed sine ofan arc is 12, and fte diamiet^ 
of the circle 60 — ^What' is the length of the arc ? 

Ans. 55,689*. 




ft 
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OF THE SECTOR. 

A sector is a space contained between an 
arc and the two radii drawn firom the ex- 
tremities of the arc ; it may be less or greater 
than a semicircle. 

PROBLEM XT. 

The chord and versed sine given, to find flie area of 
a sector. Rtde — Find the length of the half arc accord- 
ing to the preceding rule, and ijiultiply it by the radii^ 
or semi-diameter, and the product will be the area. Or 
if the degrees of the arc be given, say as 360 degrees 
are. to the circumference of. the circle, so are the numr 
ber of decrees contained in the arc of the sector to the 
length of the arc j pr as 360 deffre^s are to the area of 
the pircle, so ate the number of degrees contained ia 
the arc of the sector to the area. 

EXAHFLES. 

1. The chord and versed sine of a sector are 40 and 
15 — What is the area of the sector? " Ans. 658,0354. 

2. The diameter of a circle, is 50 inches, and the. 
versed sine 18 — What is the area of tiie sector? . 

Ans. 640,4 square inches. 

3. The versed sine of a sector is 18 inches, and half 
the chord of the arc 30 inches — What is the area of 
the sector ? Ans. 1250,7138 inches. 

4. The diameter of a circle is 36 feet, and the num- 
ber of degrees contained in the arc of the sector 24— 
What is the area of the sector? . Ans. 67,8585.+. 

5. The diameter of a circle is 28 chains, and the 
number of degrees contained in the arc of the. sector 
124— What is the area of the sector? Ans. 212,0929 Hr^ 
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OF TH£ SEGMENT- 

^ A segment of a circle is the space 
contained between an arc ana its 
chord. The chord is Sometimes called 
the base of the segment. The height 
of a segment or versed sine, is the 
perpenmcular from the middle of the 
base to the arc* 

PROBLEM xu. 

I 

To find the area of a segment, the vbotd and versed 
sine being given. 

Rule 1.— Find by the preceding rule or rales, the 
area of the sector, then from the semi-diameter of 
the circle subtract the versed sine or height of the 
segment, and multiply the half ehord by the re* 
mainder, subtract this product from the area of the 
sector, and the remainder will be the area of the seg- 
ment if less than a semicircle, but if greater, the lajt 
product must be added to the area pf the sector, 

EXAMPLES. 

^ 1. The chord of the segment of a circle 20 chains, 
and the versed sihe or height of the segment 4 chains 
— ^What is tfie area of the segment? 

Ans. 65,1525 »|uare t^hains. 

2. The diameter of a circle is 30 rods, and the versed 
sine' of a segment cut off by a plane is 6 rods — What is 
the area of the segment? Ans. 127,836 square rods. 

3. The diameter of a circle is 18 feet, and tfie chord 
of the segment is 12 feet — What is the area of the seg- 
ment ? Ans. 18,0057 square feet, 

Rtde 2. — Divide the height or versed sine by the 
diameter, and find the quotient in the table of versed 
sines ; multiply, the number on the right hemd of the 
versed sine by the square of the diameter, and the pro^ 
duct will be the area of the segment.. 



*4 
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iVbte. — When the (jiiotieAt arising from the versed 
fiine, divided,]^ the ^am^t/ss, ba9^^ remaindet m frac- 
tiea after #^ tbird p\?om i^ieeiAmis^ tiaving taJfien thft 
area answering to the fiiist thvee. ^^xias, tmbtrftot k 
from the udjA wUemxig oxek: mmltipiy liae recDainder 
by the said fraelieiL' and add 4be ]ntxltiet to the £rst 
ajTQA, ;a«4 ^^ ^^^>^ ^"^ ^ ^^ area for die wbote quo- 
tient.. 

. SEAMPLES. 

1. If d^ dhord'Of a ciiwiilar segmeni be 40, 4smd ita 
versed i9ine 10, what is its -arisa ? Ans, 279^5575. 

2. If the diameter of a circle be fi2,iaid the vefsed 
sine 2, what ia tbe.afea of ^ segroent J 

Ans. 26,9048 +. 

3. The diaiaet^. of li cixcle is 40 chttins, and the 
versed sine iO— What is its ar^a ? Ads. 245,6736. 

4. The veiised sine of the st^ment 4s^f a cirde is 9 
chains, and the diaxD&bst 100^-^ow many acres doear 
it contain? . Ans. 35,011 acrek/^ 

5. The chord of the »^Daem of sl circle is 20 rodi^ 
and the versed sine 4 — ^What is the area of the seg- 
ment ? Ans, 55,0014 rods. 

6. The chord of the segment pf a circle is 30 rods^ 
and the versed sine. 5 — miat is the area of the seg* 
meiit? Ana. 102, ISTS sqn rods. 

PROBLEIff XIII. 

The diameter of a circle and the area of the segment 
given^ to find the chord and versed sine of the segment* 
Ilule — Divide the given area by the square of t£e dia- 
meter, and the quotieat will be the tabular area ; and 
in the column to the left hand of the tabular area will 
be found the corresponding versed sine. Mtdtiply the 
tabular versed sine by the given diameter, and the pro- 
duct will be the versed sine required } then from the 
diameter subtra&t the versed sine, and multiply the 
remainder by the versed sine ; the product will be the 
square of half the chord, the square root of which will 
he thp chord required^ 
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1. What is the len^ of die chord and versed sine 
of a s^ment containing 6 acres, cut off from a circle 
whose diameter is 20 chains 7 

Ans. 4,92 the Tearsed sine, 17^227 chains the chord. 

2. What is the length of a clK>rd winch will cut off 
^ of the area of a cirSe whose diameter is 60 chains ? 

Ans. 48,216 chains the length of the chord, and 

18,386 the versed sine. 

3. If the diameter of a circle be 80 rods, what is the 
length of the. chord, and likewise the versed sine which 
cuts off i- of the area ? 

Ans« 23,84 rods the versed sine, and 73,18 the 

chord required. 

4. How deep nmst I saw into a round log, 36 inches 
diameter, to cut it i off? Ans. 13,23792 inches. 

6. One-fifkh of the area is to be cut off from a circle 
whose diameter is 60 rods — What must be, the length 
of the chord and versed sine ? 

Ans. 15,24 rods versed sine, and 52,236 the chords 

OF THE CIRCULAR ZONE. 

A circular zone is the sjpace betvireen 
two parallel chords. It is called the 
middle zone when the two chords are 
of equal length. 

£»ROBLE]tf xiv. 

To find the area of a circular zone. Rule — From 
the area of the whole circle subtract the area of the two 
segments on the sides of the zone, and the remainder 
will be its area. 

EXAMPLES. 

1. What is the area of the zone, if the chord of one 
segment be. 8, and the versed sine of the other 4,8 ; the 
diameter being 12 ? 

Ans. 4I256OI3 the area of the ssonew 
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2. What is the area of the middle zone of a 4SircIe 
wtose diamete* si ^,' and the yefsed siuetof eada «eg- 
ment 5 ? Axx&: 3$1,0962,5 the area requived. 

3. H* the wtseA sine of one segment be 18 chains, 
and the other IS, and the ctiametet 50 chains, what is 
the area of the zone T Ans. 831,705 square dhains. 

: 4. Bf;i of the area he cut off in one s^Mient, *nd Ihe 
TBtsed sine of the other be 10 feet, and the diameter of 
the circle be 25 feet, what is the remaining part worth 
«t the I'ate of 20 c^ts p&t stjtiare foot ? Ans. $41,868. 
, 6. The area of a cirde is 7^854 aca^es, and if + <jf the 
4ianft64)^ he c^t off! in one segment ahd i in the other, 
what will the retiimiider o!r zone be worth at 25 cezHs 
per square rod ? Ans. $39,7328. 

OF . THE CIRCULAR RING. 

' A circularjin^iaihecffiixi included 
/ between the two peripheries. 

f|iobl£;m XV. 

To find, the area of a circular ring, 
or space included between the circumr 
ferqhces of tWTo concentric circles. Hule 
—The differehce "bfettrefeh the areais of 
tlie two circles will be the aVea of the ring. Or, mul- 
tiply the sum of the diameters by theilr* difference, and 
tliis product by ,7854 ; it vill give the required area, 

.£XJ^ffLB0; ' . ■ ■ 

1. Tbe diaometer of Act imier dnde is 12 rods^ and 
the outer 20 — Wha^ JB^tfie area of the idng 1 

- . • ^ Aifi. 201,0624 rods. 

\' 2. The diameter of the lotiter eircde is 24 diains, and 
^idiimer l€(dxains-^1IV3iatis the lirea bfth^ • 

Ans. 251,328 square chaimB* 
.8*. !I%ie areanf .the outefer eiiele contains 100 acres, 
"and Ihe diaiktebsrof the inner is equal to f the ^aizieter 
«f the ^eatei^^^What is the tirea &£ the ring ? • » 

Ahs. 5(5)55 dhains, area of the riiuE. 
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4 The citciimletenoeof the .greater cifde is 120 
chams, and the diameter, of the less is 28 — ^What is the 
value of the ring at 8 cents per square rod ? 

Ans. $678,828 +• 

6. The diameter of the ^eater circle bears the same 
proportion to the less that 3 bears to 2, and the alica of 
the ring is 2 acres — ^What is the diameter of each cir- 
cle? Ans. 6,7704 diains the greater diameter, and 

4,6136 the less, 

6. The.area of the inner circle bears such proportion 
to the area of the xing as 3 bears to ^ and the diameter 
of the less circle is 20 rods — ^What is the diameter of 
the greater? Ans. 30,55 4- rods and 

OP THE LUNE, OR CRESCENT. 

A lune, or crescent, is the space in- 
cluded between two circular arcs which 
intersect each other. 

PROBLEM XVI. 

To find the area of a lune, or crescent. Mule — ^Find 
the diffisr^ice of the two segments which are between 
the arcs of the crescent and its chord ; that is. find the 
area of each segment, and the difEerenoe wul be the 
area of the lune. 

EXAMPLES. 

1. The chord of the two segments is 72, and the 
height of the segments are, the fess 20, and the greater 
30— What is the area of the crescent 1 

Aas. 614,8692, the area of the lune. 

2. The leh^ of the chord is 40, the height of the 
less segment 4, and the hei^t of the greater 10-^ What 
is the area of the lune ? 

Ans. 172,0465, area of the lune. 

3. The length of the chord is 2^ and the heights txf 
the segments 10 and 2 — ^Required thie area of ttie lune. 

Ans. 148,2374 + die area required. 
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4. The length of the diord is 48, and the heights of 
the segments 18 and 12 — What is the area of the lune? 

Ans. 233,8122, the area required. 

6. The length of the chord is 50, and the heights of 
the segments 18 and 15 — Required the area of the lune. 

Ans. 134,9435. 

^fote, — ^If semicircles be described on the three sides 
of a right-angled triangle as diameters, the two lunes 
formed on the base and perpendicular taken together 
will be equal to the area of the triangle. 
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OOraC SECTIONS^ . 



DEFINITIONS. 




1. The Conic Sections are such plain figures as aie 
formed by the cutting of a cond. 

2. A cone is a sohd, described by the 
revolution of a right-angled triangle 
about one of its legs which remains 
fixed. 

3. The axis of the cone, is the right line about 
which ihe triangle revolves. 

4. The base of a cone, is the circle which is described 
by the revolving leg of the triangle. 

6; If a cone be cut through the vertex 
by a plane perpendicular to the base, 
the section will be a triangle. 



6. If a cone be cut into two parts by 
a plane parallel to the base, the section 
will be a circle. 
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7. If a cone be cut by a plane which 
passes through its two slant sides in an 
obUque direction the section will be an 
ellipsis. 



8. If two lines be drawn 
through the centre of an eUipsis 
at right angles with each other, 
and terminated both ways by 
the circumference,they are called 
the transverse, and conjugate 
diameters or axis; the longest 
line is the transverse axis, and 
the shortest the conjugate. * 

9. An ordinate, is a right line 
drawn from any point of tne curve 
perpendicular to either of the di- 
ameters; and the abscissa is that 
part of the diameter which is con- 
tained between the vertex and the 
ordinate. 




10. If a cone be cut by a plane which 
is parallel to either'of its dant sides, the 
siBClion wifl be a parabola. 




11. The axis of a parabola, is a right 
dne drawn from the Vertex so as to di- 
vide the figure into two equal parts. 

5 
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12. The ordinate is a right hne drawn from any 
point in the curve perpendicular to the axis. 

13. The abscissa is that part^ of the axis which is 
contained between the vertex and the ordinate. 

14. If a cone be cut into two parts by 
a plane, which being continued would 
meet the opposite cone, the section is 
called a hyperbola. 

The transverse diameter, or axis of a 
hyperbola, is that part of the axis inter- 
cepted between the two opposite cones. 

The conjugate diameter, is a line 
drawn throughout the centre perpendi- 
cular to the transverse. 

An ordinate, is a line drawn from any 
point in the curve perpendicular to the 
axis ; and the abscissa, is the distance in- 
tercepted between that ordinate, and the vertex. 




PROBLEM I. 



V 

When the transverse, conjugate and abscissa are 
given, to find the ordinate. Mule—As the transv^se 
diameter is to the conjugate, so is the square root of 
the product of the two abscissas to the ordinate which 
divides them. 



EXAMPLES. 



1. In the ellipsis the transverse diameter is 120, the 
conjugate diameter is 40, and :the abscissa 24 — What 
is the length of the ordinate? 

Ans. 16 the ordinate required. 

2. If the transverse diameter be 40, the conjugate 30, 
and the abscissa 24, what is the length of the ordi- 
nate? Ans. 14,697 the ordinate required. 

3. If the transyerse diaineter be 50, the conjugate 30, 
and the abscissa 18, What is the length of the ordi- 
nate 7 Ans. 14,4 the ordinate required. 
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. PRC^LEM II. 

When, the transverse, conjugate and ordinate are given, 
to find the abscissa. Mul^ — As the conjugate diameter 
is to the transverse, so is the, square root of the differ- 
ence of the squares of the ordinate and semi-conjugate 
to the distance betweeQ^the ordinate and centre; this 
distance bein^ added to and subtracted from the semi- 
transverse, will give the two abscissas required. 

EXAHFLES. 

1. The transverse diameter is 120, the conjugate 
diameter '40, and the ordinate 16 — ^What is the length 
of each of the two abscissas? 

Ans. 96 and 24 the abscissas required. 

2. If the two diameters bf an ellipse be 35 and 25^ 
and the ordinate 10, what is the length of the two 
abscissas ? Ans. 28 and 7, the abscissas required. 

3. If the two diameters of an ellipse be 60 and 40, 
and the ordinate 12, what is the length of the two 
abscissas ? Ans. 54 and 6, the abscissas required^ 

,v . PROBLEM III* 

When the conjugate, ordinate and abscissa are given^ 
to find the transverse diameter. Rule — To or from 
the semi-conjugate, according as the greater or less 
abscissa is used, add or subtract the square root of the 
difference of the squares of t^e ordinate and seiiii-con- 
jugate ; then as this sum or difference is to the abscissa^ 
so m the conjugate to the transverse diameter. 

r 

EXAMPLES. 

* 1. The conjugate diameter is 40, the ordinate is 16, 
and the abscissa 24 — ^Required the transverse diameter. 

Ans. 120. 
2. The conjugate diameter is 60, the ordinate 18, and 
the abscissa 24 — ^Required the transverse diameter. 

Ans. 340. 
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3. The ordinate is 24, and conjugate diameter 60, and 
the abscissa 36 — ^What is the transverse diameter ? 

Ans. 180. 

PROBLBBt IV. 

The transverse, ordinate and abscissa being given^ to. 
find the conjugate. Rule-^Aa the square root of the 
jHToduct of the two abscissas is to the ordinate, so is the 
transverse diameter to the conjugate. 

EXAHl^ES. 

1. The transverse diameter is 120> the ordinate 16^ 
and the abscissa 24 — What is the conjugate diameter ? 

Ans. 40. . 

2. The transverse diameter is 82, the ordinate 8, and 
the abscissa 32 — What is the conjugate diameter ? 

Ans. 16,4, the conjurate required. 

3. The transverse diameter is 35, me x>rdinate 10> 
and' its abscissa 7 — What is the conjugate ? 

Am» 25> the copjugate^ 

PROBLEM V. 

The transverse and coiyi^te diameters are given^ 
to find the circumference. Muie — ^Multiply the square 
root of half the sum of the squares of the two diameters 
by 3,1416, and. the product will be the circumference 
nearly. 

EXAMPUBS. 

1. The transverse diameter of an elUpse is 24^ and 
the conjugate 20 — ^Required its droimferenoe, 

Ans. 69,398 — . 

2. The axes of an ellipse are 60 and 40 — ^What is 
the circumference ? Ans. 160,2216, the circumference. 

3. The transverse and conjugate diameters cure 40 
j^nd 30 — ^What is its circumference ? Ans, 111,071, 

PROBLEM VI. ^ 

The transverse and conjugate diameters are given* 
to find the area. i?u2e— -Multiply the transverse ana 
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conjugate diameters together, and that product by 
,7854 ; the last product will be the area. - ,| 

EXAMPLES. 

1. The transverse and conjugate diameters are 60 
and 40 rpds — ^How many acres does it contain ? 

Jjins. 11,7185 acres. 
. 2. The transverse and conjugate diameters are 40 
^nd 36l chains — How many acres does it contain ? 

Ans. 113,0976 acres. . 
3. The transverse and conjugate diameters are 12: 
and 4 rods — How many square yards does it contain? 
^ . Ans. 1140,4 square yards. 

/ - . 

PROBLEM VII. 

The transverse and conjugate diameters given, tc^ 
find the diameter of a circle containing the same area*. 
Rule — Multiply the transverse and conjugate diameters 
together, and extract the square root of their product. 

EXAMPLES. 

1. The transverse and conjugate diameters are 36 
and 24 chains— What is the diameter of a circle con- 
taining the same area ? Ans. 29,3938 + chains. 

2. The transverse and conjugate diameters are 49 
and 16 rods — What is the diameter of a circle contain- 
ing the same area ? Ans. 28 rods. 

\ 

PROBLEM VIII. 

To find the area of an elliptical segment, whose base 
is parallel to either of the axes of the ellipse. Rule — 
Divide the height of the segment by the vertiele axes-, 
and the quotient will be the versed sine of the segment 
of a circle whose diameter is one ; find the area of this 
segment, and multiply it by the product of the two dia- 
meters : this last product will bo the area of the eUip* 
tical segment. 

5* 
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EZAMFUBS. 

1. What is tli^e area of an elliptical segment whose 
height is 20, the vertical axis 80, and the parallel axk 
60T Ans. 61,4184, the area required. 

2. What is the area of an elliptical segment cut off 
parallel to the shorter axis, the height being 14 chains^ 
and the two axes 25 and 35 ? 

Ans. 266,697875 square chains. 

3. What is the area of an elliptical s^ment whose 
height is 15 feet, the vertical axis 60, ahd the parallel 
axis 40 feet "i Ans. 36826I square feet. 

PROBLEM IX. 

In a parabiota, any three of the four following terms 
being given, viz. any two ordinates, and their two ab- 
scissas, to find the fourth. Rule — ^As any abscli^a i3 to 
the square of its ordinate, so is any other abscissa to 
the square of its ordinate. Or, as the scpiare root of 
any abscissa is to its ordinate, so is the square root of 
any other abscissa to its ordinate. 

1. The abscissa VF is 9, and V 
its ordinate E F 6 — Required 
the ordinate G H, whose abscissa 
V H is 16. Ans. 8, the ordinate. 

2. The two abscissas are 9 and 
16, and their corresponding ordi^ 
nates 6 and 8— ^From any three 
of these to find the fourth. 

Ans. 8 and 6, 

PROBLGM X. B 

To find the length of any arc of a parabola, cut off 
by a double ordinate. Rule — To the square of the or- 
dinslte add i of the square of the abscissa,, and twice 
the square root of the sum will be the length of the 
curve required. 

BXAMPLSd. 

1. The abscissa is 2, and its ordinate 6 — ^What is 
the length of the arc G V K ? 

Ans. 12j8582, the length of the arc* 




2. The abscissa is 3, a^d its ordinate 6— What ia 
the length of the arc % 

Ana. 13,8564^ the length of the arc. 
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To find tfie area of a parabola, its base and height 
being given. RtUe — ^Multiply the base by the hei^t^ 
and f of dlie product will be the area required. 



1. What is the area of a parabola whose height is 
13, and the base or doable ordinate is 16 ? . Ans. 128. 

2. The abscusisa is 12, and the double ordinate 42—* 
What is the area ? Ans. 336. 

3. The abscissa is 8, and the double ordinate 30 — 
What is the area of the parabola? Ans. 160. 

4. What is the area of a parabola whose abscissa ia 
10 and ordinate 18? Ans. 120. 

PROBZaEM XII. 

To find the area of the firustrum of a parabola. Rtde 
—Divide the difference of the cubes of the two ends of 
the frustrum by the difference of their squares; and 
this quotient, multiplied by f of the altitude, will give 
the required area. 



1. In the parabolic fi^istrum^ the parallel ends aire 6 
and 10, and the altitude, or part of the abscissa, is 3--- 
What is the area of the frustrum ? Ans. 24,6, the area. 

2. The greater end of the frustrum of a parabola is 
24 and the less 20, and their distance 6 — ^What is the 
area? Ans. 132,3636, the area required. 

3. Required the area of a p?irabolic frustrum, the 
greater end of which is 10, the less 6, and the height 
4,2. Ani^. 34j3 the area required^ 
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OF THE HYPERBOLA. 

PROBLEM I. 

In a hyperbola any three of the four following terms 
being given, viz. the transverse and conjugate diameters, 

an ordinate and its abscissa, to find the ^rth. 

, ■> ■ ' - . . 

PROBLEM II. 

The transverse and conjugate diameters, and the two 
abscissas being ffiven, to find the ordinate. Rule — ^As 
the transverse diameter is to the conjugate, so is the 
square root of the product of the two abscissas to the 
required ordinate, 

EXAMPLES. 

1. In the hyperbola G A F 
the transverse diameter is 120, 
the conjugate 72, and the ab- 
scissa A H is 40 — ^Required 
the ordinate F H. 

Ans, 48, the ordinate, o-- 

2. The transverse diameter 24, the conjugate 21, and 
the less abscissa 8 — What is the ordinate. Aiis. 14. 

3 The transverse of a h3rperbola is 50, the conju- 
gate 30, and the less abscissa 12 — Required the ordi- 
nate. Ans. 16,3658 — the ordinate. 

PROBLEM III. 

The transverse and conjugate diameters and an 
ordijiate being givfen, to find the two abscissas. Rule 
— As the conjugate diameter is to the transverse, so is 
the square root of the sum of the squares of the ordinate 
and semirconjugate to the distance between the ordinate 
and the centre, or half the sum of the abscissas ; then 
the sum of this distance and the semi-transverse wilt 
give the greater abscissa^ and their difference the lejsSi. 
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h The treiuryenie diamister is 120, the conjugate 72, 
Itud the (ffdinate 48 — ^What aie the two abscissas ? 

Ans. 160 the greater, and 40 the less. 
8. The transverse and conjugate diameters are 24, 
and 21 — ^Required the two abscissas to the ordinate 14. 

Ans. 32 and 8> &e abscissas re(|uired. 
3. The transverse diameter is 60, and the ccoijugate 
36— hRequii^ed the two abscissas to ^e ordinate 24. 

Ans. 80 and 20. 

PBQBLEM IV. 

The transverse diameter, the two abscissas, and the 
ordinate being given, to find the conjugate. Rule — As 
the square root of the product of the two abscissas is to 
the Ordinate, sa is Ae transverse diameter to the conju- 
gate. 

BXAM7LES. 

1. The transverse diameter is 60, the ordinate 24, 
and the two abscissas are 80 and 20 — ^Required the 
conjurate diameter. Ans. 36. 

2. The transverse diameter is 36, the ordinate 21, 
and the abscissas 12, and 48 — ^Required the conjugate 
diameter. Ajos, 31,6 the conjugate required. 

PROBLEM V. 

The conjugate diameter, the ordinate, and the two 
abscissas being given, to find the transverse. RtUe — 
Add the square of the ordinate to the square of the 
semi-conjugate and find the square root of their sum* 
Take the sum or difference qt the semi-conjugate and 
this root according as the less or greater abscissa is 
used, and then say — ^As the square of the ordinate is to 
the product of the abscissa and conjugate, so is the siim 
or mfierence above found to the transverse required. 
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. 1. The conjugate diamieter is 72, the ordinate is 48, 
and the less atecissa 40 — What is the transverse di- 
ameter ? Ans. 120 the transverse diameter. 

2. The conjugate diameter is 21, the less abscissa 8, 
arid its ordinate 14— Required the trapsverse diameter. 

Ans. 24 the diameter required. 

3. Required the transverse diameter 6f the hyperbola 
whose conjugate is 36, the less abscissa 20, and the 
ordinate 24. Ans. 60 the transverse. 

PItOBLEM VI. 

To find the length of an arc of a hyperbola begin- 
ning at the vertex. Rule — -To 19 times the transverse 
add 21 times the parameter of the axis and multiply 
the sjim by the abscissa, divided by the transverse — to 
each of the products thus found, add 15 times the 
parameter, and divide the former by the latter, then this 
quotient being multipled by the ordinate will give the 
length of the arc, 

EXAMPLES. 

1. The transverse diameter of a hyperbola is 80, 
the conjugate 60, the ordinate 10, and the abscissa 
2,1637 — ^Required the length of Ihe arc. 

Ans. 10,3005 — the arc required. 

2. The transverse diameter of a hyperbola is 120, 
the conjugate 72, the ordinate 48, and the abscissa 40 
— Requir^ the length of the curve. Ans. 62,6448. 

3. Required the whole length of the curve of a 
hyperbola to the ordinate 16, the transyerse and conju- 
gate axes being 80 and 60. 

Ans. 34,28672 the curve required. 

PROBLEM VII. 

' -I 

To find the area of a hyperbola, the transverse aofll 
conjugate diameters and abscissa being given. 
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Mule 1. — To the product of the transverse and ab- 
scissa add ^ of the square of the abscissa, and multiply 
the square root of the sum by 21. 

Rule 2. — Add 4 times the squEire root of the product 
of the transverse and abscissa to the product last found, 
and divide the sum by 75. 

Rule 3. — Divide 4 times the product of the conjugate 
and abscissa by the transverse, and this last quotient 
multiplied by the former will give the area. 



EXAMPLES. 



1. if the transverse and conjugate axes of a hyper- 
bola be 30 and 18, and the abscissa or height be 10, 
what is the area ? Ans. 151,68 the area. 

2. If the transverse diameter be 100, the conjugate 
60, and the less abscissa 50, what is the area of the 
hyperbola ? Ans. 3220,3633584 the area required. 

3. Required the area of the h3^erbola to the abscissa 
25, the two axes being 50 and 30. 

Ans. 844,05432 the area required. 



1 1 
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APPLICATION OF THE MENSURATION OF 

SUPERFICIES. 

PROBLEM I. 

The side of a square being given, to find the di* 
ameter of a circle containing the same area. Ride — 
Multiply the side of the square by itself and divide the 
product by ,7864, the square root of the quotient will be 
the diameter. 

XZAMPLES. 

1. The side of a square is 16 chains — ^What is the di- 
ameter of a circle containing the same area ? 

Ans. 18,0539 + chains; 

2. The side ofa perfect square is 18 rods — How many 
yaids is the diameter of a circle which contains the 
same area 7 Ans. 111,7094 + yds. 

PROBLEM II. 

The len^ and breadth of a rectangular parallelo- 
gram are given, to 6nd the diameter of a circle that 
shall contain the same area. RtUe. — ^MultipIy the 
length of the parallelogram by its breadth, and divide 
the product by ,7854 and extract the square root of the 
quotient. 

BXABIPLBB. 

1. The length and breadth of a parallelo|;ram are 
24 and 16 chains — What is the diameter of a circle 
which contains the same area ? 

Axis. 22,1116 — chains* 

2. The length and breadth of a parallelogram are 
32 and 18 rods — ^What is the diameter of a circle that 
contains the same area 7 Ans. 27,0816 +« 
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PROBLEM III. 



V: 



The base and perpendicular of a rig^t*angled triangle 
being given, to find the diameter of a circle which shsm 
contain the same area. i2wZe.— Multiply half the baae 
by the perpendicular and divide the pioductby ,7864, 
and extract the square root of the quotient 



EXAMPLES., 

1. The base of a right-angled triangle is 17 rods, and 
the perpendicular 14— How many chains will be the 
diameter of a circle which contains the same area? 

Ans. 3,0*^7 chains. 
^ 2. The -base and perpendicular of a right-angled 
triangle are 16 and 20 chains — How many rodg will 
be the diameter of a circle which <jontains the same 
area? . Ans, 57,092-^ 

* * • . ' 

PROBLEM. IV. 

The diflFerence betT^een the hypotenuse and perpen- 
dicular is given,^ and the length of the base, to find the 
diameter of a circle which will contain the sam^ ^irefi. 
Rule—From the square of the base subtract the square 
of the difference, divide the remainder by twice the dif- 
ferenccj and the quotient will be the perpendicular; 
multiply the base by half the. perpendicular, divide the 
product by ,7854, ^nd extract the square root of the 
quotient. 

' ' EXAMPLES. 

1. The base of a right-angled trianffle is 18 chains, 
and the hypotenuse is 6 ro<£ longer uian the perpen- 
dicular—How many rods will be the diameter of a 
circle which shall contain the i^ani)^ quantity ? 

. Ans. 140,2279 rods. 

2. The diameter of a circle is required which, shall 
>oon,tain 4 times as mmch surface as a triangle whose 
base is 24 chains, and h3T^tenuse 25 rods longer tham 
the perpendicular. Ans, 204,9472 +. 

6 
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PROBLEM^ V. 

The three sides of a scalene triangle given, to find 
the diameter of a circle equal in area thereto. Ride — 
Add the three sides of the scalene triangle together, and 
from their half sum subtract each side separately ; mul- 
tiply the half sum and these remainders continually 
together, and the square root will be the area ; divide 
the area by ,7854, and the square root of the quotient 
will be the diameter. * 

1. The three sides of a scalene triangle are 14, 18, 
and 24 chains — What is the diameter of a circle contain- 
ing the same area? Aps. 12,6267 chains the diameter. 

2. The three sides of a scalene triangle are 18, 20, 
and 26 rods— -What is the diameter of a circle containing 
3iimes as much ? Ans. 26,1916 + rods the diameter. 

PROBLEM VI. 

The three sides of a scalene triangle being givien, to 
find a point equally distant from each of the angles, or 
the diameter, of a circle circumscribing the triangle. 
Mule— As the whole length of the base is to the sum of 
the other two sides, so is the difference of those sides to 
the diifer^ice of the segments of the base ; half the said 
difference added to half the base gives the greater of the 
two segments, subtracted leaves me less ; then from the 
square of the shortest side subtract the square of the 
shortest segment, and the square root of the remainder 
will be the length of a perpendicular let fall from the 
angle opposite the base to th« base : then, as this per- 
pendicular is to the longest side e:^cept the base, scfls 
the shortest side to the diameter of a circle whose pe- 
riphery will pass through all the angidar points ; half 
that diameter will be the distance from each of th« 
angles. 
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EXAMPLES. 

1. The three sidles of a scalene triangle arie 6, 7^ and 
9 chains — ^How &i from each of the angles must ^ 
building be placed to be equally distant from each of 
die anmes ? Ans, 4,50644 chains, 

2. ^rhe three sides of a scalene triangle are 32^ 40, 
and 60 rods — ^What is the diameter of that circle whose 
periphery will pass through all the angular points? 

Ans. 64,9 ;rods, 

PROBLEM VII. 

Having the ^ansv^rse and conjugate diameters of an 
ellipsis given, to find the diameter of a cirde containing 
the same area. Side — ^Multiply the two diamet^s to- 
gether, and extract the square root of the product. . 

EXAMPLES. 

1. The transverse diameter of an elhpsis is 34 chains, 
and the coiyugate 18— What is the diameter of a circle 
containing the same area ? Axis. ^,7386 +• 

2. The transverse and conjugate diametens are 18 
and 12 rods — ^What is the diameter of a circle contain- 
ing 6 times as much? Ans. 32,86335 + rods. 

3* The two diameters of an ellipsis are 40 and 30 
feet — ^H<>w many yards will the diameter of a circle be 
that contains 3 times as much ? Ansv 20 yards. 

PROBLEM VIII. 

To find the diameter of a circle circumscribing a 
square. Ruie — ^Ebctract the square ropt of double the 
square of one side. 

EZAHFLBS. 

1. The side of a square is 15 feet — ^What is the dia- 
niBter of its circumscribing circle? Ans. 21,2132 +. 

2. The side of a square is 21 chains — How many 
toda is the diameter of ita circumscribiQg circle ? 

Ans. 119,2 —. 
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PROBLEM IX. 

The diameter of a circle being given, to find die stde 
of its greatest inscribed square. Utile — ^Extract the 
square root of half the square of the diameter. ^ 

EXAMPLES. 

1.. The diameter of a circle .is 18 chains-^What is 
the side of its greatest inscribed square 7 . , ' 

Ans. 12,7279 + chains. 

2. The area of a circle is 25 acres — ^What is the area 
of its ^eatest inscribed square, and likewise the area 
of the 1 segments that reduce the circle to a square ? 

Ans. 159,15457 square chains the area — ^90,84543 
the area of the segments ; the length of the sides 
is 12,6166 + chains. 

3. The circumference of a circle is 28,2744 chains — 
How many acres are contained in its inscribed square ? 

Ans. 4,05 acres. 

PROBLEM X. ' 

The len^h and breadth of a rectan^lar pfiurallelo- 
^am air^ giVen, to find the diameter of its circumserib- 
iBg circle. Rule — ^Extract the square root of the sum 
oithe squares of the length and breadth, 

EXAMPLES. 

1. The len^ of a parallelogram is 16 feet, and the 
breadth 12 — What is tiiie diameter of its circumscribii^ 
circle ? Ans. 20 feet. 

2. The length of a rectangular parallelogram is 64' 
rods, and the breadth 48— What is the area and dia^ 
meter of a circle circumsbribirig the parallelogram ? 

Ans. The didmeter is 80 rods, and contains 31 acres, 

1 rood, and 26,56 rods. 

3. The length of a rectangidar parallelogram is 24 
chains, and the breadth 18— What is the area of its 
circumscribing drcle, arid Kkewise of the 4 segments 
contained between the sides of the parallelogram and' 
the periphery of the circle ? 

Ans. 706,86, square chains the area of the circle, and 

274,86 the area of the segments. 
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PROBLEM JCI. 

The length of ibe side oi an equilateral triangle is 

SVen, to find the diametet of its drcumscribing circle. 
Wfe^^-Multiply the length off one side by flie square 
ro>ot of the number 3, andtfie product will be three 
times the semidi^meter ; this prixluct multiplied by 3| 
and drvided by 3, the quotient win be the diameter. 

sxA]fri;.«s.. 

" - * ' . ' 

1^ The lei^^ of the ^ide of an equilateral triangle 
is 30 feet — ^Wnat is the diameter of its circumscribmg 
circle ? Ms. 34,641 feet, the diameter. 

3. The len gth of the side of an equilateral triangle 
is 36 chains— Wliat is liie diameter of its circumscnb* 
ing circle? Ans. 41,5692. chains. 

3. The l engt h of the side of an equilateral triangle 
IS 24 rods — ^What is the diameter of its circumscribing 
circle? Ans. 27,7128 rods. 

' . f ^ ' ^ ■ ■ 

FROBLEM XII. 

The diameter of a. circle is given, to find the side of 
the greatest equilateral triangle inscribed withinitiT 
periphery. Rule — ^Divide three times the semidiameter 
by the square root of the number 3 ; the quotient wiB 
be the length oif the side. ' 

1. The diameter of a circle is 24 feet — What is the 
length of the side of the greatest equilateral triangle 
inscribed within its periphery ? Ans. 21,01556 — feet 

2. The diameter of a circle is 36 rods — What is the 
side of the greatest equilateral triangle that can be 
inscribed within jits periphery^? 

Ans. 31,17635 + i*ods, the length of the side. 

3. The circumference of^ circle is §4 chains — What 
is^^ the length of the side of the greatest equilateral tri* 
ttogle inscribed widiin it, and also the area of the seg^^ 
ments which reduce it to a triangle ? 

Ans* 6t61593 + chains, the side required. 

6* 
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PROBLEM XIII. 

Having the l^ii^b of the throe perpendiculars let &1I 
from a point ivithin an equilaters^l triai^le to the pppo- 
site sides given, to find the diameter pf a circle.circum* 
scribing the. triangle. Ruler— AH the three perpendi* 
C)!ilars together, and divide their sum by the squiare root 
of the number 3 ; the quotient will be the length of 
half the side. Multiply this quotient by 2 ; the product 
will be the len^h of the side. Yqu will then have the 
length of the 9iide,, to find the diameter. (See Prob. xi.) 

EXAJttPl,ES. 

1. The length i>{ 3 perpendiculars let fall from a 
point within an equilateral triangle are 10, 16, and 24 
feet — What is the diataeter of a circle circumscribing 
t)he triangle ? Ans. 66,649 + feet the'dia3»etei' required. 

• 2. The length of tmee perpendiculars let fall from a 
point within an equilateral triangle are 16, 18, and 
24 rods — What is the diameter of a circle circumscrib- 
ing the triangle ? Ans. I?7^,3329 ;rods the diameter. 

3. The suiri of three perpendiculars let fall from a 

]point within <m equilateral triangle is 102 rods— What i/s 

the area of a circle circumscritringthe triaiigld, and also 

the area of the segments reducing it to a triangle? 

Ans. The area of the segments 8519,9484 sqiiare rods, 

14626,7854 square rods the area of the circle. 

Problem XIV. ^ 

The hase and perpendicular of a right-angled trian* 
.^le being given, to find the side of the greatest square 
that can be formed within the perimeter. Rule — Di- 
vide the product of the base and perpendicular by their 
sum, and the quotient will be the a^e of the greatest 
tsquare inscribed, 

1 The base of a right-angled triangle is 18 feet, and 
ithe perpendicular 12 feet — What is the length of the 
«ide of its greatest inscribed square ? Ans. 7,2 feeL 

2, The perpendicular of a right-angled triangle is 
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18 rods, and the base 24 — What is the length of the 
side oi the greatest imbibed square ? 

. Ans. 10,2867 + rods. 

.. PROBLEM XV. 

To determine the diameter of the greatest circle; b^ 
scribed in a square, the area in the com^ only giyeh. 
Rule — Subtract ,7854 from one, then as that remainder 
is to the square of dne, so is the a^-ea, in the comers to 
Xbe squall of the diameter, the square root iof which 
will be the diameter. ; r, 

• 

; . EXAMPLES.' ^ 

' i. The area iii the comers of a square containing 
Ihe greatest inscribed circle is 2 acres, 3 roods, and 6 
rods — Required the diameter of the circle. 

Ans. 45,5882 + rods the diameter required. 

2. The area ii^ the comers of a square containing 
its greatest inscribed circle is 36,2674 square rods — 
What is the diameter of the circle? Ank 13 rods. 

3. A certain square contaiipis the greatest circle thait 
can be described within its perimeter, and one acre in 
each corner— What is the area of the square and di- 
ameter of the circle ? Ans, 13|66di^ chains. 

PROBLEM XVI. 

# * _ 

Having the diameter of a circle ^ven, to find ano- 
ther contE^ining a. proportionate quantity. Rule — Mul- 
tiply the square of the given diameter by the given pro*- 
portion, and the square root of the product wl be th« 
required diameter, 

EXAMPLESu 

1; The diameter Of a circle is 24 chains — What is the 
diameter of one containing only i of the area ? 

Ans. 12 chains. 
. . 8. The area of a circle is 21 acres and 3 roods, and 
contains another whose contents are 7 acres and 1 rood 
—What is the diameter of each/ and the width of th<j 
xjug bctyreen the peripheries ? 
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Aqs/ 16,638 4- chains the diameter of the greater cir- 
cle, and 9,607 4^ the less, 3,5156 the width of the 
ring. 
3. A carpenter is to put an oaken curb to a round 
well at 18 cents per square foot; the bresuith of the curb 
is to be 7^ in^ohes^ and the duuneter witlun 3i feet — 
What wiU b^ the expeooe? - Ans. $1,4454 

PROBLEM XVH, 

The djBtaace^ of tl;» centra of two circles whose 
peripheries intersect each other being given, to find the 
area enclosed by the two. RtUe — From the given 
diameter si^btract the distance of thiQ two centres, and 
half the remainder will be the varsed sine or height of 
each of the a^;ments ; find the arei^ of those segments 
and subtract it firom the area of the two circles, and the 
resoainder will be ^e area enclosed. 

- EXAltPLBS. 

1. The <£[stance of the centres of two circles, whose 
diameters are each 50 rods, is 30 rods — ^What is the 
area of the ^ace enclosed by their peripheries ? 

Ans. 3367,885 square rods. 

2. The difiference of the centres of two cirdes is 24 
chailis, and their diameters are each 40 chains — What 
is the area enclosed by their peripheries ? 

Ans. 2155,4464 square chains, 

3. The diameters of two circles are each 20 &et, and 
their centres are 10 feet asunder— What is the area en- 
closed by their peripheries, and the length of the chord 
of each segment formed by their intersection? 

Ans, 505,4832 square feet the area enclosed, and 

17,32052 feet, length of the diord 

PROBLEM XVIII. 

The diameters of two wheels of unequal sizes, and 
the len^ of the azletree on which they are placed, 
being given, to find the diaipeters of the circles made by 
Iheir rolling on a plane. Rule — Subtract the less di 
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ameter from the greater, then as that remainder is to the 
length of the axletree, so fs the diameter of" the less 
.whe^I to a fourth term. < To the sqiiare of this fourth 
term add the square of half the diameter of the less 
wheel, and the square root of the sum will he the semi- 
diameter of the less circle : if the diameter of the greater 
circle be required, the diameter of tiie greater wl^eel 
must be used instead of the lies& 

■ EXjlMFLXB. 

■n t 

1. If two wheels, the one four feet in diameter and 
the other five, be placed on an axletree 20 feet IcHiff, an4 
set rolling on a plane till ttiey describe a circle, wiat is 
the dianieter of the circle made by the less wheel ? 

Ans. 160,06 feet the diameter. 
: 2. If two wheels, the one three feet in diameter and 
the other five, be placed on apt axletree 16 feet long, and 
set rolling till they describe a circle, what is the di- 
ameter of the circle ma&e by the greater wheel ? 
J. Ans. 80,156 feet the diamwster required, 

' 3^ . The diameters of two wheels are three and four 
feet, and placed on an axletree 30 feet long— If set rolling 
on a plane till they describe a cii'de^ vmst will be the 
area inclosed by each circle, and also the area of the 
ring between tl^e curcles ? 

Ans. 5027,965 square yards the area of the greater 
circle, 2828,487 the less, and 2199,468 area of the 
ring. 

PROBLEM XIX. 

When a vessel on the ocean is discovered from the 
mast head of another, level with tiie observer's eye, to 
•Bnd the distance between. Ride — To the earth's di- 
amuBter in feet add the elevation of the eye, and. multiply 
the sum by that elevation ; the square root of the pro- 
duct will be the distance. , 

ffote. — The diameter here used is 8000 miles, on 
account of its convenience. 
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B^AJGPLBS. 

1. How faf may a mountain be seen at sea whUsb is 
a mire high, i^posinfif the eye of the observer eleyated 
80 feet above the surfece T Alls. 94,96 + miles. 

2. A sailor at the masthead of a veissel at sea being 
100 feet above the sor&ce, discovers another level wim 
the eye — What is the distance between them ? 

Ans. 12,309 + miles. 

3. How fkr may the lamp of a lighthouse 150 feet 
high be seen at sea, when the eye of the observer is 
elevated 100 feet above the sur&ce ? . 

Ans. 27,091 -^ miles. 

PROBLEM XJL. 

I 

1 
,- -* 

The perimiter of a square, and the area being equsd, 
or in any given proportion, to find the side oi the 
square. Or the circumference of a circle and iarea 
being equal, or in^ven proportion, to find the dis^neter. 
jRi^Ze— Suppose any convenient hunfiber for the side of 
the square or di?uneter of the circle, whichever may be 
required, and find its perimeter, and likewise the area ; 
divide the perimeter by the area, and the quotient will 
be the side of the squaxe or diameter of the cirde, 
whichever may be required. 

EXAMPLES. 

1. The paving of a square at 2 shillings a yard, cost 
just as much as the enclosing it at 8 — -What was the 
length of the side of the square? Ans. 16 yards. 

2. A geftileman purchased a warden in the form of 
a circle for 83 dollars a square rod, and to have as many 
square rods as he could encircle with dollars, each being 
one inch and a half in diameter, the dollars encompass- 
ing the same, exactly paying for the garden at the above 
rate — What must be its di^imeter ? 

Ans. 16 rods the diameter required. 
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3. A gentleman, two daughters had, 

And both were very fair, 
To each he gave a piece of land, 
One round— the other square. 
At forty dollars the acre ju^t, 
Each piece its value had. 
The cents that did encompass each, 

For each exactly paid. 
If 'cross a cent'be just an inch, 
^ As it is very near, 
Who had the better portion, 
That had the round— or square ? . 
Ans. 250,9056 dollars the value of the square, and 
197,06125824 dollars value of the circle. . 



72 



MENSUaATION OP SOLIDS. 



[Ser.. ?. 



SECTION V. 



MENSURATION OF SOLIDS. 

The measure of any solid body is the whole capacity 
or content of that body when considered linder the 
jtriple dimensions of length, breadth, and thickness. 

A cube whose side is one inch, one foot, or one yard, 
&c., is called the measuring unit, and the content or 
solidity of any figure is computed by the number of 
those cubes contained in that figure. 

DEFINITION. 

A cube is a solid bounded by six 
equal square sides. 

PROBLEM I. 

To find the area of the surface of 
a cube. -Rule — ^^Multiply the square 
of the length of one side by the num- 
ber of 6ides and the product will be the area of the 
surface. 




EXAMPLES. 



1. The side of atiube is 18 inches-^What is the area 
of its surface ? Ans. 13,5 square feet. 

2. The side of a cube is 25 inches — What is the area 
of its surface? Ans. 26 A square feet. 



PROBLEM II. 



The area of the sur&ce of a cube being ffiven, to find 
the length of the side. Rule — Diyide the area by 6| 
ftnd extract the square root of the quotient. 



aecV.} 
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EXikHFLSSU 



1. The area of a cube is 2400 square inches^— What 
is Hie length of the side ? Ans. 20 inches. . 

3. The ar^ <rfa cube is 24 square feet — ^Whiat is tiie 
leBgth of its aade ? • Ans. 2 Ifeet. 



PRQBLEUtf III. 

To find the solidity of a cube, the height of one of its 
sides being given. J&«2e— Cube the given side. 

EXAMFLB3. 

1. Wha^ is the soIi4i^ o^ ft cube, whose side is 3 
feet? Alls. 27 solid feet 

2. How xaanj isolid feet in a ci^bic box whose depth 
is 32 inches ? Axis. 181^ solid feet. . 

3t^ How many cubic inches are contained in a cubiodl 
pieoe of iimb&y whose l^ogth is 42 inches ? 

Ans, 74088 cubic inches. 



PROBLEM IV. 



To find the side of a cube, the solidity being given, 
iitd^.-^^six^ct tte cube root of tipbe soliiJity. 



EXAMPLES. 



L What is the length of the side of a. cubic box coDt- 
taiimglS solid feet ? Aj^s. 2,620741 feet. 

2. What is the height of a pubic box containing 50 
bushels ?* " Ans. 47,5 inches. 

3. What is the height erf a cubic box that contains 
lObush^b,? ,Ans.^7^454 + wwhes^ 



DEPimTfON. 



A paralfelopipedoii, is a 
solid bounded by six quad- 
tilaterd planes, eVeiy op- 
posite two of which Hre 
equal and parallel. 



■ ~ — t , . r •> ° 

I 

V ■ ■ ■• 

< - I ■ I I I 



* A ctHbic foot is about eight tenths of a bushel, and is sufficiently 
exadt Uk commol^ uses. 

7 
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PROBLEM V. 

To find the solidity of a parallelopipedon. Rtde-^ 
Multiply the length by the breadth, and that product by 
the depth or altitude, and it will give the solidity re- 
quired. 

]iXAMPtSS. 

1. The lejQgth of a parallelopipedon is 8 feet, its 
breadth 3 feet, and thickness two feet — ^How many solid 
feet does it contain ? Ans. 48 soUd feet. 

2. The length of a parallelopipedon is 36 inches, the 
width 20, and the deptfa 18 inches — How many solid 
feet will it cotitairi.? Ans. 7,5 solid feet. 

3. How many bushels are contained in a bin 6 feet 
6 inches long, 4 feet 9 inches wide, and 3 feet 9 inches 
deep ? Ans. 78,724 — bushels. 

4. What is the solidity of a block of marble whose 
length is 10 feet, breadth 6 feet 3 inches, and thickness 
2 feet 6 inches ? Ans. 131,25 solid feet. 

^ROBI.£M n. 

To find the aifea of the surface of a parallelopipedon. 
iJwZe— Find the area of each side, and likewise of the 
ends, and their sum will be the area of the surface of 
the parallelopipedon. 

lyote, — The surface of a parallelopipedon is equal to 
the sum of the areas of each of its sides and ends. 

EXAMPLES. 

1. The length of a 'parallelopipedon is 10 feet, the 
breadth 5, and the height 3 — What is the area of its 
surface ? Ans. 190 square feet, 

2. The length of a stick of timber is 4 feet, the 
breadth 3 feet, and the height 2 feet 9 indies — What is 
the area of its surfe.ce ? Ans. 62,5 squajre feet. 

3. The length of a box is 8 feet, its width 4 feet 3 
inches, and height 2 feet 6 inches — What is the area (A 
its surface ? Ans. 122,25 square feet. 
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A prism is a solid bounded by p\^ne 
figures or faces, two or*hich are parallel, 
similar and equal, and the others are 
paralleiograms. 

PROBLEM VII. 

To find the area of the sur&ce of a 
pi^n. Itiile^- Add the area of the ends 
to the area of the sides, and their sum 
Till be the area of the sur&ce. 



1. What is the area of die sur&ce of an equilateral 
triangular prism whose length or height is lH feet, and 
either of its equilateral ends 2 feet 6 mches 7 

Ans. 95,41 26 + . 

2. The height of an equilateral triangulai; prism is 
8 leet, and each side of its base is 14 inches — Wliat is 
the area of its sur&ce ? Ans. 29,1787 square feet. 

3. The height of an equilateral triaugular prism is 9 
feet€ inches, and each side of its base is 24 inches — 
What is the area of its surface t 

Ads. 60,4641 square feet. 

PROBLEM VIII. 

To find tiie solidity- of a prism; Rule-^Fiad th« 
sa«a of the base, and multiply it by the height, the pro- 
duct will be its solidity. 

BUMPIES. 

1. Each side of the base of an equilateral triangular 
prism is 18 inches, and the height 40 feet — How maily 
solid feetfdoes it contain ? Ans. 38,97 + sohd feet. 

2. How many solid feet are contained in an equila- 
teral triangular prism whose height is 24 feet, and each 
side of whose base is 18 inches? Ans. 23,386 — feet. 

3. What is the value of a prism, whose height is 32 
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feet, and each side of die base 14 inches, at 20 cents 

per solid foot ? Ans. $3,772 + . 

4. Required tiie solidity of a prism whose base is a 

hexagon, supposing each of the equal sides to be 1 foot 

6 inches, and the length of the prism 16 feet ? 

Ans. 93,53 + . 
DEt'iNrrioN. . 

A cylinder is a 
solid described by 
the revolution of a 
rkrht. angled paral- 
lelogram about one 
of its sides which remains fixed. 

PROBX^EM IXi 

To find the surface of a cylinder- Sule — Multiply 
the circumference of the end by the length, and the 
product will be the convex surface, to which add the 
area of each end, and the sum will be the whole sur- 
fece of the cylinder. 

SXiiMPLES. 

• 1. What is the convex surface gf a right cylinder ^ 
whose length is 20 feet, and the diameter of its end or 
base 2 feet? Ans. 125,664 square feet. 

2. What is the whole surface of a right cylinder, the 
diameter of whose base is 30 inches, and the height S 
feet t Ans. 49,0875 square feet. 

3. How many square feet m the whole sur&ce of a 
right cylinder, whose length is 20 feet^ and diameter 
16 inches? 

Ans. 86,5686 square feet, the area required. 

4. How many square yards in the convex surface of 
a cylinder 10 feet long, and diameter 4 feet ? 

Ans. 13,9627 + square yards. 

PROBLEM X. 

To find the solidity of a cylinder. JlwZe.— Multiply 
the square of the diameterby ,7854, and that product 
by the length will give the solidity. 
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BZAMPLes. 

I. The diatoetei' of a cylinder is 16 inches, and ihe 
lehgth ^ feet— What is its soUdity 1 

- Ads. 27,9253 + solid feet, 
2; The length of a cylinder is 30 feet, and the di- 
ameter 20 inches — "What is its solidity ? 

Ans. 65,45 solid feet. 

3. The diameter of a cylinder is 10 inches, and the 
leogth 4 feet— r What is its solidity ? 

Ans. 2,1816 + solid feet. 

4. How majiy solid feet in a round stick of limber 
16 feet long, and the diameter at each end 15 inches'^ 

Ans. 19,635 solid feet. 



A cone is a round solid body of a true 
taper ^m the base to a point, which ia 
called the vertex. 

PROBLEM xr. 
To find the whole surface of a right 
cone. Rule — Multiply the circumference 
of the base by the slant, height, or the 
length of the side of the cone, and half 
the product will be the area of the convex surface, (o 
which add the area of the base, and the sura will be 
the whole surfiice of the cone. 



1. The diameter of the base of a right cone is 3 feet, 
and the slant height 15 feet — Required the convex sur-^ 
fiice of the cone. ■ j\ns. 72,686 square feet. 

2. The slant height of a right cone is 20 feet, and 
the diameter three feet — What is the whole surface of 
the cone ? Ana. 101,3166 square feet. 

3. Tlie circumference of a right cone is Ifl feet, and 
the perpendicTiIar height 12 — What is the convex sur- 
fcce of the cone 1 Ans. 60,525 square feet. 

V 
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PR0BLKM XII. 

To iiiKl Ihe soliditf of a *eoi)6, the diaiiieter of the t^ 
and peipendicular altitude gi^en. Ibde — Multiply tbo 
square of the diameter of &e base by ,7864, and that 
product by i of the perpendicular altitude, the product 
will be the solidity. 

1. The diameter of the base of a cone is S feet 6 
inches, and the perpendicular altitude 9 feet — ^What is 
its solidity? Ans. 28,86345 solid feet. 

2. The circumference of the base of a cone is 10 feet, 
and the perpendicular altitude 12 feet — What is its 
solidity? Aus. 31,829 + cubic feet. 

3. The slant side of a right cone is 10 feet, and the 
diameter of the base 6 feet — What is its solidity? 

Ans. 89,9069 +x:ubic feet the solidity. 

DEFINITION. 

The fifustrum of a cone, is a right 
cpna with the top cut off by a line paral- 
lel to the base, and is the usual form of 
a cistern. 

PROBLEM XIII. 

To find the convex surfejoe of the 
fr ustrum of a cone. jRi^/e— Multiply the 
sum of the peripherias of the two ends 
by the slant height of the frustrum, and 
half the product will be the area of the 
convex surfe,ce required. ■ - . , 

EXAMPLES. 

' 1. The circumference of the base of the fii-ustrum of 
a cone is 15,75 feet, and that of the top 22,25, and 
the slant height is 6 feet — What is the area of the con- 
vex surface f Ans. 114 square feet. 
2. The diameter of the base of the frustrum of a cone 
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is 4 feety and thai of the top 3, ibe slant side being 5 
feei — ^What is the area ef ti^e convex sur&ce 7 

_ AzLS. 64,978; sqUai^fiet. 
3, The greatest diamet^ of the friuMTum of a; e<Hie is 
5 feet, and the less 4, the perpendiculiu: he^t^ibet — 
Hequired the convex svir&Qe. 

Ans. 84^232 square feet. 

. PEOBfi.SM XiV. 

To find the solidity of the frustrum of a cone. Ittde 
— Multifdy the top and bottom diameters together, and tt> 
their product add i of the i^uare of the dinerence of the 
two diameters ; multiply that sum by ,7854, and that 
product by the height — the last product will be the 
solidity. . ^ 

BX&MFLES. 

1. The two diameter!^ of the frustrum of a cone are 
8, and 3 feet, and the hei^t 4 feet — What is the 
soUdity ? Ans. 51,3126 + cubic feet. 

2. The top of a cistern is 5 feet 6 inches, and the 
bottom 4 feet 9 inches, the height or depth 7 feet 3 
inches — ^How many hogsheads will it contain ? 

Ans. 17,79+. 

3. If the top diameter of a cistern be 5r feet, the bot- 
tom 4 feet 9 inches, and the depth 8 feet, how many 
hogsheads will it contain ? Ans. 17,734 + hogsheads. 



DEFINITION. 



A Pyramid is a solid whose sides are 
all triangles, meeting in a point at the 
vertex, and the base any plane figure 
whatever. Pyramids receive their names 
according to the various forms of their 
bases : if it has 3 sides^it is called a tri- 
angular pyramid ; if 4, it is called a 
square or quadrangular pyramid ; if 5 
equal sides, a pentagonal pyramid, &c. 
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PKOBItEH XY. 



To flhd the solidity of a pyramid. Rule— Find the 
area of the base according to its figare by superficial 
measure, and multiply that product by + of it^ perpen- 
dicular altitude, the product will be its solidity. 



EXAMPLES. 



1. What is the solidity of an equilateral triangular 
py^ramid each side of whose base is 20 inches, ano^ per- 
pendicular height 18 feet ? Ans. 7,2169 — cubic feet. 

2. What is the solidity of a square pyramid whose 
perpendiculai.r altitude is 6 feet, and each side pf whose 
base is 8 feet ? Ans. 8 cubic feet. 

3. What is the solidity of a pentagonal pyramid, each 
side of the base being 30 inches, and perpendicular 
altitude 12 feet? Ans. 43,012 — cubic feet. 

4. What is the solidity of a hexagonal pyramid, 
each side of the base being 20 inches, and pei^n^ 
cular altitude 9 feet 9 inches ? 

Ans. 23,4548 +.cubic feet. 

5. Each side of the base of an octagonal pyramid is 
20 inches, and the perpendicular altitude 12 feet-- 
What is its solidity ? Ans. 53,6492 — cubic feet. 



DEFINITION. 



The frustrum is any part of a pyramid cut off by 4 
plane parallel to its base. 

PROBLPM XVI. 

To find the solidity of the finstrum of a pyramid. 
jRwZe— rMultiply the side of the greater end by the side 
of the less end, and to their product add f of the square 
of the difference between the side of the greater en(| 
and the less, and multiply the sum by the multiplier of 
like figure (found in the table of multipliers for regular 
polygons), and that product by the height ;. the last pro- 
duct will be the solidity. 
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1. What is tbe solidity of th^ frustrum of an equi- 
lateral triangular pjnramid, the base being 14 inches on 
a side, mid Uie t<^ 8, the« height 10 feet. 

Ana. 371^7 + cubic feet. 
2« The height of the fiustrumof asquare pytamidis 
8 feet each side, the base 16 inches, and the top 10 
inches — ^Required the solidity of the frustrum. 

Ans. 9,66 + cubic feet. 

3. The altitude of the fi^ustrum of a pentagonal 
pyramid is 4 feet 6 inches, the side of the greats end 
18 inches, and of tbe less 12 — What is the soUdity of 
the frustrum? Ans. 12,2681 + cubic feet. , 

4. Each side of the bas^ of a hexagonal fhistruni is 
10 inches, and of the top 7 inches,, the height being 6 
feet — ^What is the solidity of : the fiustrum? 

Ans. 6,6864.+ cubic feet 

DEFIKITlOir. . 

A wedge is a solid of five sides, viz. a rectan^lar 
base, two rhomboidar sides meeting in an'edge, and two 
triangular ends. The height of tfie wedge is a perpen- 
dicular drawn from any point in the edge to the plane 
ofthebafie. 

PROBI«S;|f XVII. 

To find the solidity of a wedge. AiA^— Add the 
.knffth of the edge to twice the length of the base,, and 
mmtiply the sum by the height of the wedge, and that 
product by the bseadlh at the haaBf and i of the last 
product wiU be the solidity. 



1. How meoiy solid feet are there in a vredge whose 
base is 5 feet 3 inches long, and 9 indies broad, the 
Imgth of the edge being 3 feet^ 6 inches, and the per* 
pendicular height 2 fe^t 3 inches ? 

Ans. 3,9376 cubic feet. 
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2. The length and breadth of the base of a wedge 
are 36 and 15 inches, and the length of the edge is 55 
inches — What is the soUdity, supposing the perpendi* 
cular height to be 18 inches? 

Ans. 3^2562 + cubic feet 

3. If the base of a wedge be 27 inches by 8, the edse 
36, and tha perpendicular 3 feet 6 inches, what is the 
solidity? • Ans. 2,9166 + cubic feet. 

DEFINITION. 

A Prismoid is a solid whose ends 
or bases are parallel, but not simi- 
lar, and whose sides are quadri- 
lateral. It diffei*s fr6m a prism or 
a frustrum of "a pyramid, in having 
its ends dissimilar. It is a rect- 
aii2ular prismoid When its ends are 
rignt parallelograms. 

PROBLEM XVIII. 

To find the solidity of a prismoid. iJirfe— To the 
sum of the areas of the two ends, add four times the 
area of a section parallel to, and equally distant from, 
both ends, and this last sum multiplied by ^ of the 
height will give the solidity. 

SXAMVLES. 

r 

li What is the solidity of a rectangular prismoid, the 
length and breadHi of one end being 14 and 12 ihchet, 
and the corre^)onding sides of the other 6 aad4 inches, 
and thie perpeDdicular 30 feet 6 inches ? 

Ans. 18,0f 4 + cubic feet- 

2. What is the solidity of a stick of hewn timber, 
whose ends are 30 inches by 27, and 24 by 18, and 
whose length is 48 feet ? Ains. 204 cubic feet. 

3. What is the solid content of a stick of hewn timber, 
whose greater end measures 1^ inches by 8, the less end 
8 inches by 6, and the length 5 feet ? 

Ans. 2,4537 cubic feet 
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4. What is the capacity of a coal waggon whose 
inside dimensions are as follow : at the top the length 
is 7 feet, and breadth 6 feet ; at the bottom the length is 
6 feet and the breadth 3 feet^ and the perpendicular 
depth 4 feet ? Ans. 54 cubic feet. 



< • • I 
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SECTION VL 



Of" SURFACES AND SOLIDS. 

DEFINITION. 

A Sphere or Globe is a round solid .body, in the 
centre of which is a point from which ajl right lines 
drawn to the surfece are equal. 

PROBLEM I. 

To find the convex sur&ce of a sphere or globe 
JBi^Ze— Multiply the square of the diameter by 3,1416 
the product will be the area of the convex surface. 

EXAMPLES. 

1. What is the area of the convex sur&ce of a sphere 
whose diameter is 10 feet ? 

Ans. 314,16 square feet. 

2. What is the area of the convex surfece of a globe 
whose diameter is 4 feet? Ans. 50,2656 square feet. 

3. If the diameter of the globe we inhabit be 8000 
miles, what is the area of its sur&ce ? 

Ans. 201062400 square miles 

PROBLEM II. 

To find the solidity of a globe. Rule — ^Multiply the 
cube of the diaineter by the decimal ,5236, and the pro- 
duct will be the soUdity. 

EXAMPLES. 

1. What is the solidity of a globe whose diameter is 
2 feet 6 inches ? . Ans. 8,181 + cubic feet 
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2. What is the solidity of a globe whose diameter is 
3 feet 4 inches ? Ans. 19,3926 — cubic feet. 

3., How many cubic miles are contained in the 
solidity of tl^e globe we inhabit, if its diameter be 8000 
miles ? Ans. 268083200000 cubic miles. 

PROBLEM III. 

The solidity of a globe given, to find the diameter. 
JRwfo— Divide the solidity by ,5236, and extract the 
cube root of the quotient. 

EXAMPLES. 

1. The solidity of a globe is 2000 solid inches — What 
is its diameter ? Ans. 15,618 + inches. 

2. The soUdity of a globe is 10 solid ,feet — What is 
its diameter ? Ans. 2,67 + feet 

3. The solidity of a globe is 8 solid feet — What is its 
circumference? 

Ans. 7,7943096 feet the circumference. 

PROBLEM IV. 

The convex surface of a globe given, to find its 
diameter. iJwZe— Divide the given areet by 3,1416, 
and the square root of the quotient will be the diameter.- 

EXAMPLES. 

1. WTiat is the diameter of that globe, the area of 
whose convex surfeice is 14 square feet ? 

Ans. 2,1126 + feet. 

2. The convex surface of a sphere is one square rood 
— ^What is its diameter. Ans. 3,5682 + rods. 

3. The expense of gilding a ball at 1,80 per square 
foot, is 34 dollars — What is its diameter ? 

Ans. 2,462 + feet 

PROBLEM V. 

To find the area of the convex segment of a globe, 
the diameter of the globe and the height of the segment 

8 
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given. Rule — Multiplj the .circumference of the whole 
sphere by the height of the segment, and the product 
will be the area of the convex surface. 



EXAMPLES. 

1. What is the area of the convex surface of a seg 
ment of a globe, the diameter of the globe being 6 feet, 
and the height of the segment 2 feet? 

Ans. 37,6992 square feet. 

2. The diameter of a globe is 8 feet, and the chord of 
the segment cut from it is three feet — What is the area 
of the convex surface of the segment ? 

Ans. 7,3387 + tsquare feet. 

3. The chord of the segment of a globe is 30 inches, 
and the height 6 — What is the area of its convex sur- 
fece 1 « Ans. 5,7 + square feet 



PROBLEM VI. 

To find the area of the convex surfece of any zone 
of a globe. iJwZc— Multiply the circumference of the 
whole globe by the height or breadth of the zone, and 
the product will be the area required. 

EXAMPLES. 

1. .What is the convex surface of a spherical zone 
whose breadth is 4 inches, and the diameter of the 
sphere from which it was cut 25 inches ? 

Ans. 314,16 square inches. 

2. What is the area of a spherical zone cut from a 
globe of 30 inches diameter, if the diameter of the zone 
on one side be 16 inches and the other 10 ? 

Ans. 17,4751 + feet. 

3. The diameter of a globe is 40 inches, and if two 
segments be cut from it, the chord of the one 16 inches, 
and the height of the other segment 10 inches, what is 
the convex surface of the zone. 

Ans. 24,72 square feet. 
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PROBLEM VII. 



To fixid thQ solidity of a spherical sesmenl^ the di- 
ameter and hei^t siten. Rule — ^o three tinies the 
square of the semimameter of the segment add ^ 
square of its height, and multiply, the sum by the height 
of the segment, and that product by ,5236, the last pro- 
duct will be the solidity of the segment. 



BZAHFLES. 



1. The diameter of a spherical segment is 30 inches, 
and the height 8 inches — ^What is the solidity of the 
segment ? Ans. 1,7'913 + cubic feet. 

2L. The height of a spherical 'segment is 10 inches, 
and the chord or diameter 40 — ^What is the solidity? 

Ans. 3,93912 cubic feet. 

3. The diameter of a bowl is 20 inches, and the 
depth 6— Hiorw many gallons of beer will it hold ? 

Ans. 3,7432. — b^ r g aIloni|^ 

4. The diameter of a sphere is 18 inches— What is the 
solidity of a segmrat cut from it, the height being 3 
inches? Ans. 226,1952 cubic inches. 

5. Required the solidity of a spherical siesment, Ab 
diameter of which is 20 inches, and the ^obe fron^ 
which it was taken 30 inches. 

Ans. 629,2326 + cubic inches the soUdity required"^ 

PROBLEM vm. 

To. find the solidity of a fiiistrum or zone of a sphere. 
Rule — ^Add together the squares of the radii or semi- 
diameter of the twv> ends and i the square of their disr 
tance, and multiply the sum by 3 times this distance^ 
and the product by ,5236 ; the last product will be the 
soUdity of the zone. 

XZAMFLE0. 

1. If the diameter of one end of a iroherical »>ne be 
24 inches, and the diameter of the other 20, and the 
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distance of the two ends 9 inches, what is the solidity 
of the zone ? Ans. 3831,1812 cubic inches. 

2. If from a globe 5 feet in diameter a segment be 
cut off 36 inohes diameter, and another from the. oppo- 
site side 18 inches in height, what is the solidity of the 
zone? . Ans. 49,4802 cubic feet 

3. Required the soUdity of the middle zone of a 
sphere whose top and bottom diameters are each 3 feet, 
and the breadth of the zone 4,2 feet. 

Axis. 68,48 cubic feet 

DBPIKITKMT. ^ 

( . • 

A jprolate spheroid is a solid 
generated by the reyohition of 
a semi<elUpsis about the trans- 
verse diameter. 

PROBLEM IX. 

To find the solidity of a prolate spheroid. Rtde — 
Multiply (he Icaagest diameter by the square of the 
diortest, ahd that product by the dedmal )6236 and 
the product will be the solidi^., 

EXAMPLES. 

1. The transverse diameter of a prolate spheroid is 
60 inches, and the conjugate 40 — ^What is its solidity? 

Ans. 24,2465 + cubic feet. 

2. Tlie two diameters of a prolate spheroid are 3 feet, 
and 2 feet— What is the solidity ? ' Ans. 6,2832. 

2. The two diameters of a prolate spheroid are 60 
inches, and 40 — ^What is the solidity? 

Ans. 29,0883 + cubic feet. 

4. What is the solidity of a prolate spheroid whose 
diameters are 100, and 60 inches ? 

Ans. 109,083 + cubic feet 



SiaVI.] 



MENSURATION OP SOLIDS. 



89 



BBFINITION. 



An oblate sjAeroid is ^nerated 
by the revolution of a semi-eHipsis 
about its conjugate diameter. 



PROBLEM X. 



To find the solidity of an oblate 
cpheroid. IltUe — Multiply the 
shortest diameter by the square 
of the locust, and that product 
by ,6236, the last product will be 
ttjie solidity. 




BXAMPLBS. 



1. The two diameters of an oblate spheroid are 100, 
and 60 — ^Required tfie solidity^ 

Ans. 181,8 — cubic feet 

2. The transverse and conjugate diameters of an 
oblate spheroid are 40, and 30 inches — What is ita 
solidity ? Ans. 14,544 + cubic feet. 

3. Lf the transverse diameter of an oblate spheroid be 
20 inches, and the conjugate, 15, what will be the^ 
solidity of the spheroid T Ans. 1,818 -f cubic feet 



PROBLEM ^I. 



To find the solid content of the middle jQiuistFum of 
ia spheroid, its length, the middle diameter,^ and that of 
either of the ends being givien : 

I.— When the ends are circular or parallel: to the rf^ 
volving axis. 

Rule — To twice the square of the middle diameter 
add the square of the diameter of ekher of the ends^ 
and this sum multipUed by the length of the firustruni^ 
and that product by ,2618, will give the solidity. 



EXAMVIinS. 



I. In the middle firustrum of a spheroid the middle 

8r 
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diameter is 50 inches, and that of either of the ends; is 
40, and its length X8 indies — Required the soUdity. 

Axis. 18- — cubic feet. 
2^ What is the solidity* of the middle frustrum of a 
prolate spheroid, the middle diameter being 60 inch^^ 
that of either of the two ends 36, and the distance ot 
the ends 80 ? Ans. X02,9746 + cubic feet. 

. 3. What is the doUdity of the middle firustrmn of an 
oblate spheroid, the middle diam^er bdng 100 mdies,. 
that of either of the ^Kb 80, and their distance 36 1 

Ans. 143j,99 cubic feet, 

PROBLEM XII. 

IL — When the ends are elliptical or perpendicuTar to 
the revolving aids. 

Rule — ^Multiply twice the transverse diameter of the 
triiddle section by its coiijugafe diameter, and to this 
product add the product of the transverse and conju* 
gate diameters of either of the endis ] multiply the sum 
Sxus found by the distance of the ends, or the height of 
the frustruih, and that product by ,2618 atid it wm give 
the solidity required.^ 

BXAMBtESv 

1. In the middle frustrum of an oblftte spheroid the 
diameters of the middle section are 50, and 30 inches, 
those of the end 40, acd 24, and its height ISr— What 
,13 its solidity? Ans. 10,8 — cubic feet 

2. In the middle frustrum of a prolate spheroid, the 
diameters of the middle section are 100, and 60 inches, 
those of the end 80, Eind 48, and the length 36 — What 
is its solidity ? Ans. 53,669 cubic feet, 

3. In the middle frustrum of an oblate spheroid, the 
diameters of the middle section are 100, and 60 inches, 
those of the end 60 and 36, and the length 80 — What 
is the solidity of the frustrum. Ans. 171,6244 + . 

PROBLEM XIII. 

To find the solidity of 4;he segment of a spheroid.. 



&^ 
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in. — When the base is parallel to the revolving aods* 
Rule — Divide the square of the revolving aJOHr by 
the fiqtiaref df the llxed aitiis, dud multijply &e (piotient 
fey thb difference bet\^)^ti three times &e fited aw^ 
and twice the height of th6 Segmeiit ; multiply thisr pro- 
duct by the square of the height of the segment, and 
this produet I^ 9(^286^ and it will gi^e the w^idity* re- 
quired. 

1. If th6 traftjjterse axis df a prolate spheroid fee 100^ 
and the conjugate 60, and the height of the segmient 10— 
Eequii^ed the solidity. Ans. 5277,888 the solidity. 

S. The axes of a prolate spheroid are 50 and 30 — 
What is the solidity of that sfegmeM whose height is 5^ 
and its base perpendiculai^ to the fixed axis ? 
"" Ans. 66&,7S6 the s6li(Ety. 

3. If the diameters of an oblate spheroid be 100, and 
50, what is^ the solidity of that segment whose- height 
is 12, and its base perpendicular to the fixed axis ? 

Ans. 520%489& the solidity. 

axis. 

Rule — Divide the fixed by the revolving axis, and 
multiply the quotient by the difference between three 
times the revolving axis and twice the height of the 
segment ; and multiply the product thus found by the 
square of the height of the segment, and this product 
by ,5236, and it will give the required solidity. 

EXAMPLES. 

1. In the prolate spheroid the transverse axiis is 100,. 
the conjugate 50; and the height of the segment 12 — 
What is the solidity ? Ans. 19000,3968 the solidity. 

2. Required the solidity of the segment of a prolate 
sfftieroidy it^ height being 6 inches, and the axeis 50; and 
3D. Aji3. 2450,448 the solidity. 
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PROBLEM XVi 

To find the solidity of a parabolic conoid. Rule — 
Multiply the area of the base by hsdf _ the altitude, and 
the product will be the solidity. 

EXAMPLES. 

1. "What is the soUdity of a paraboloid whose height 
is 84, and the diameter of its circular base 48 ? 

Ans. 76001,6872 the soUdity required. 

2. What is the soUdity of a paraboloid whose height 
is 60, and the diameter of its base 100 ? 

Ans. 196360 the sohdity. 

3. What is the solidity of a paraboUq conoid whose 
height is 30, and the diameter of the base 100? 

Ans. 117810 the solidity. 

4. Required the sohdity of a parabohc conoid whose 
height k 30, and diameter 40 ? 

Ans. 18849,6 the solidity. 

PROBLEM XVI. 

To find the soUdity of the frustrum of a paraboloid, 
when its ends are perpendicular to the axis of the solid. 
Rule — Multiply the sum of the squares of the diameters 
of the two ends by the heififht of the firustrum, and the 
product by ,3927 and it wUl give the soUdity. 

EXAMPLES. 

1. Required the solidity of the parabolic firustrum, the 
diameter of the greater end being 68, that of the less 
end 30, and the height 18. 

^s. 30142,4104 soUdity required. 

2. What is the soUdity of the finistrum of a parabolic 
conoid, the diameter of the greater end being 60, that 
of the less 60, and the distance of the ends 10 ? 

Ans. 23964,7 soUdity required. 

PROBLiSM XVII. 

To find the solidity of a h3rperboloid. Ride — To 
the square of the radius of the base add the square at 
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the middle diameter between the base and the vertex, 
and this sum multiplied by the altitude, and that pro- 
duct by ,6236, the last product will give the solidity. 

m 

1. In the hyperboloid the altitude is 10, the radius or 
semidiameter of the base 12, and the middle diameter 
15,8746— What is the soUditv ? Ans. 2073,454691. 

2. In a hyperboloid the altitude is 50, the radius of 
the base 62, and the middle diameter 68 — What is the 
solidity ? . Ans. 191847,04 the solidity. 

PROBLEM XVIII. 

To find the solidity of the frustrum of a hyperbolic 
conoid. Rule — Add together the squares of the greatest 
and least semidiameters, and the square of the whole 
diameter in the middle; multiply the sum by the altitude, 
and that product by ,5236, the last product will be the 
soUdity. 

EXAMPLES. 

1. In the hyperbolic firustrum the length is 20, tlie 
diameter of the greater end 32; that of the less 24, and 
the middle diameter 28,1708 — Required the solidity. 

Ans. 12499,31632 the solidity. 

2. What is the solidity of the firustrurti of any hyper- 
boUc conoid, whose greater diameter is 96, less diameter 
54, the middle diameter 76,4204392, and the altitude 
25 ? Ans. 116156,67 + the solidity. 

3. The height of the frustrum of a h3rperbolic conoid 
is 12 inches, Uid greatest and least diameters 10, and 6, 
and the middle diameter 8,6 — ^Required the solidity. 

Ans. 667,69 the solidity. 

4. Required the content of the segment of any 
spindle, its lertgtti being 10, the greatest diameter 8, 
aM the middle diamet^ 6. 

Ans. 272,272 the solidity. 
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SECTION vn. 



MENSURATION OF SOLIDS. 

PROBLEM I. 

The solidity of a .cubic box is given, to find Ae 
length of the side. Rule — ^Extract the cube root of 
the solidity, 

EXAJfPLES. 

1. The solidity of a cubic box is 5 bushels — ^What i§ 
the length of the side ? Ans. 22,07. 

2. The solidity of a cubic box is 282 solid inches-^ 
What is the length of its side ? Ans. 6,6576. 

PROBLEM XI. 

The side of a cubic box is .given, to find the length 
of a diagonal extending firom the lower comer to its^ 
opposite on the upper side. Rule — ^Extract the square 
root of the sum of the squares of the length, breaddi, 
and thickness. 

EXAICFLES. 

1. What is the length of the diagonal drawn fiom 
one of the lower comers to its opposite upper comer of 
a cubic box/ whose side is 20 inches ? ^ 

Ans. 34,641 + 
2; The solidity of a cube is 3834 cubic inches — 
What is the lengui of a diagonal line reabbang fiom one 
of the lower comers to its opposite upper comer ? 

Ans. 27,1088 + incheiL 

PROBLEM III. 

The len^, breadth, and solidity of a paralldobi* 
pedon are given, to find its thickness. Ride — ^Multipy 



Ssc. VII!] 



MENSURATION OF SOLIDS. 



99 



the length by the breadth for a divisor, divide the 
solidity by it, the quotient will be the thickness. 

EXAMPLES. ' 

1. The length of a parallelopipedon is 40 feet, its 
breadth 18 inches, and sdhdity 80 feet — What is its 
thickness ? Ans. 20 inches. 

2. The length of a parallelopipedon is 20, the sohdity 
36 feet, and thickness 14 inches — What is its breadth ? 

Ans. 18,51425 inches the breadth required 

PROBLEM IV. 

The breadth, thickness, and solidity given, to find 
its length. Rule — Divide the solidity by the product 
of the breadth and thickness, and the quotient will be 
its length. 

EXAMPLES. 

1. The breadth and thickness of a parallelopipedon 
are each 20 inches, and the solidity 40 feet — What is 
its length ? ' , Ans. 14,4 feet. 

2» How much in length that is 18 inches by 14, will 
njake 30 sohd feet ? ' Ajos. 17,1428 + 



PROBLEM V. 



The diameter and solidity of a cylinder given, to 
find its length. Rvle, — Multiply the square of the di- 
ameter by ,7854 for a divisor, and divide the solidity 
by it, the quotient will be its length. 



EXAMPLES. 



1. The diameter of a cylinder is 20 inches — How 
much of its length will make 20 soUd feet ? 

Ans. 9,1673 + feet. 

2. The diameter of a cistern in the form of a cylin 
der is 5 feet 6 inches — ^What must be its depth to hold 
20 hogsheads ? Ans. 7^09 — feet the depth. 

3. How much in length of a round stick of timber 
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15 inches diameter, and 30 feet long, must I cut off to 
hav« 24 solid feet left ? Ans. 10,443 + feet. 

PROBLEM VI. 

The length and solidity of a cylinder given, to find 
the diaipeter. Rule — IKLmltiply the length by ,7864, 
and divide the sohdity by the product, the square root 
of the quotient will be the diameter. 

EZAIIFLESU 

1. The length of a cylinder is 30 feet, and soUdity 
60 — What is its diameter ? 

Ans. 19,26 — inches the diam^er. 

2. The depth of a Imshel measure is 8 inches — What 
must be its diameter ? Ans. 18,5 inches. 

3. The depth of a half bushel measure is 7,5 inches 
— What must be its diameter ? 

Ans. 13,1926 + inches. 

PROBLEM vix. 

The diameter and length of a cylinder tire given, to 
find the number of solid feet left when hewn square. 
Rule — Multiply twice the square of the semi-diameter 
by the lengtji, and the product will be the solidity. 

EXAMPLES. ' 

1. The diameter of a cylinder is 24 inches, and the 
length 25 feet— What will be its solidity when hewn 
square ? Ans. 50 cubic feet. 

2. The length of a cylinder is 40 feet, and the di- 
ameter 20 inches — What is its solidity when hewn 
square ; and likewise the solidity of the chips that re 
duce it to a square ? 

Ans. 55,5555 + cubic feet the soUdity, and 31,7111 

solidity of the chips. 

3. If a cylinder be 18 inches diameter, and 30 feet 
long, how much of its length will make 20 solid feet 
when hewn square ? Ans. 21 feet 4 inches. 
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PROBLEM VIII. 

The altitude of a cone and its solidity are given', to 
find its diameter. Rule — Multiply ,7854 by i of the 
altitude for a divisor, divide the solidity by it, and the 
quotient will be the square of the diameter, tfie square 
root of which will be the di'ameter. 

1. Tlie altitude of a cone is 15 feet, and its solidity 
30 feet — What is its diameter? 

Ans. 33,1647 + inches the diameter. 

2. TJie altitude of a cone Is 9 feet, and its sohdity 16 
—What is its diameter ? Ans. 31,27 — inches. 

?. The isoUdity of a cone is 18 feet, its altitude 8 — 
What is the diameter ? 

Ans. 36,18 — > inches the diameter. 

PROBLEM IX. 

The solidity and diameter given to find the ahitode. 
Rule — ^Multiply the square of the diameter by ,7854 
for a divisor, divide the solidity by it, and the quotient 
wiU be i of the altitude. 

EXAJIIPLES. 

1. The diameter of a cone is 20 inches — What must 
be its altitude to make 20 sohd feet? - « 

Ans. 27,6019+ feet. ' 

2. The content of a cone is 30 solid feet, its diamet^ 
is two feet— What is its altitude ? Ans. 28,6476 feet; 

PROBLEM X. 

The {^Ititude of a cone beii^ given, to divide into 
two or more parts by sections parallel to the base, to 
find the perpendicular height of each p^art. Rule— 
Multiply the cube of the altitude by the numerator ojf 
the proportion left at the vertex, and divide the pro- 
duct by the denominator, the cube root of the quotient 
will be the altitude of the cone left at the vertex. 

9 
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xxAifpLsa^ 

1. Tl|.e altitude of a cone is 6 feet, to be divided into 
two equal parts by a line parallel to the base — ^K^equixed 
the perpendicular height of each part 

Ans. 4,7622 feet, and 1,2^78 the thickest section. 

2. The altitude of a cone, is 10 feet,' to be divided 
into three equal parts by sections parallel to the base-^ 
Required the perpendicular height of each part. 

Ans. 6,9336, 1,8022, and l,264»^t 

3. The altitude of a coi^e is 12 feet, to be divided into 
three parts in the proportion of 3, 4, 5, by sections paral« 
lei to the base — ^Required the perpendicular he^ht of 
each part. 

Ans. 7,6695 + , 2,4671 + , and 1,9734 + feet the alti- 
tudes. 

FROBLISM Xr. 

J 

The base and altitude of a cone are given, to find 
what len^h of wire may without loss of metal be drawn 
from it, we diameter of th^ wire also ^ven.: .Rule — 
Multiply the squiore of the base of the cone bp i pf its 
altitude for a. dividend ; sfquaje the diaiBetei: of^be wire 
for a divisor ; the quotient resulting from the division 
will be the length. 

EZAMFLB8. 

. •' • . ; '•• < .1 

1. What length of a wii^ A of an inch diameter caA 
be drawn from a cone whose altitude is 6 inches, and 
diameter 4 ? Ans. 88,888 + y^ds. 

2. The base of a conical ingot of gold is 3 inche^ 
and altitude 9 inches — What length of wire may be 
d^awn from it, the diameter of the wire being the one 
thousandth part of an inch ? Ans. 426A- miles, 

3. The altitude of a cone is 12 inches, and' its base 
4 inches in diameter — What lenglh of wire, withont 
loss of metal, may be drawn from it ; tbi <Hiameter of 
the wire being the i of an inch ? Ans. !S66 &et 
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SECTI03N vin. 



OF REGUI^AR BODIES. 

A Reoulab body is a solid contained under a certain 
nuoibeif of similar and equal plane figures. The whole 
number of regular bodies which can be formed is five. 

1. The Tetraedron or equilatesral triangular pyramid, 
which has four equilateral triangular faces. 

2. The Hezaedron or cube, which has six square 
&ces. 

3. The Octaedron, whioh has eight e(}uilateral tri> 
anfi^lar £ices. 

4. The Dpdecahedrou, which has twi^Ve equal pent- 
agonal faces. 

5. The IcosaedroQ, which has 20 equilateral tirian^ 
gular &oes. 

If the following figures be made of pasteboard, and 
the lines be cut half through so that the parts may1)e 
folded together, they will represent the five regulav 
bodies above mentioned. 



Tetraedron. 



Hexaedron« 














. 




> 


' 
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Octaadron. Dodecahedron. 




Icosaedron. 




PROBLEM I. 



To find the solidity of the tetraedron. iJti/^* — ^Mul- 
tiply iV of the cube of the Imear side by the square root 
01 me number two, and the product will be the solidity. 



EXAKFLES. 

1. The linear side of a tetraedron is 6 — ^What is ite 
solidly ? Ans. 14,73125 the solidity. 

2. Required the solidity of a tetraedron whose linear 
side is 6. Ans. 26,4556. 

3. Required the sohdity of a tetraedron whose linear 
side is 4 feet. Ans. 7,5424 cubic feet. 

* Tlie rale for the liezaedron or cube, has been giren before. 
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PROBLEM II. 

Hie so&dit7 of a tetraedon being- ffiven, to find Um» 
iide. Rtde — ^Divide the sdidity by £e isquare root ot 
the iHind)er tvo^ multiply ibe quotient by 12, and ibh 
cube root of the product will be the length of the lineair 
side^ ' 

EXAMPLES; 

X. The ^ofidity of a tetra^edon Ui 9y4S feet — ^Requiredi 
the length of the linear side. Ansk 4,31 4 — leeL, . 

2,. 'Rie solidity of a tetraedon or equilateral triaur^ 
gular pyramid is 25,452 feet — ^What is the length of the 
mie^s^)e?> Ans. Gleet 

3b Required the length of the linear side of aji eqoir^ 
fajtoal tmngular pyisunid, whose solidity is 36 feet. 

An^. 6,734 + . . 

PROBLEM m. 

Tb find the solidity of an octaedron. Rtde — ^Multi- 
ply 8 of the cube of the linear side by the square root 
of the number two^ and the product will be the solidity.. 

EXAMFLB3*. 

Ik What is the solidity <kf ati octaedron, whose linear 
side is 6 feet 1 An& 101,8^4 cubic feet 

2. Required thesolidij^ofau' octaedron, whose linear 
side is 5 inches. Ans. 58,925 cubic indKs. 

3i What is the solidity of an octaedroi;i whose linear 
Hide is 8 {»eki Ans.. 24i;3i68 cubic feet 

The soKdity of an octaedron bein^ given, to fincC the^ 
length of 1}ie nhear side. Rule — -DiTide the solidity by 
the square root of the number two^ and multiply the 
quotient by 3, the cube noot of the product will be tfae< 
length of the linear side*. 

SX^ESfPIiES. 

1. The solidity of an octaedron is 32 feet — What is: 
t^ length of the side ? Ans. 4,0793 + feeC 
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2. Required the len^ of the side of an octaedron^ 
whose solidity is 300 feet. Ads. 8,6 feet 

3. The solidity of an octaedron is 60 feet — What ia 
the length of the linear side ? Ans. 5,032 + feet* 

PROBLEM V. 

. To find t;he solidity of the dodecahedron. Rule — 
MuliSply five times the cube of the linear side by 1,62362^ 
and the product will be the solidity. 

tZAllFLES. 

1. The linear side of the dodecahedron is 4 feet— 
What is its solidity ? Ans. 490,4384 cubic feet. 

2. What is the solidity of a dodecahedron whose 
linear side is 6 inches ? Ans. 1655,2296 cubic inches. 

3. Required the solidity of a dodecahedron, whose 
Unesir side isf two feet, Ans. 61,3048 cubic feet 

PROBLEM Vi. 

The solidity of a dodecahedron being given, to find 
the length of the linear side. Rule — ^Multiply 1,53262^ 
by five for a divisor, and divide the solidity by it, the 
quotient will be the edbe of the side required ; tiie cube 
root of which will be the side. 

BXAMPLBS. 

1. The soHdfty of a dodec^edron is 206,901 solid 
inches — What is the length of the linear side ? 

Ans. 3 inches. 

2. The solidity of a dodecahedron is,6O0: feet— rWhat 
is the length of the linear side 1 Ans. 4,278 + feet 

3. Jlequired the length (rf the side of a dodecahedron, 
whose soJicUty Is 7,6631 feet Ans* 1 foot, 

PROBLEM VII. 

To find the solidity of an icosaedron. JRule-^To 
throe times the square root of the nuixJber five add 7, 
and di^dde the sum by two^ then the square root of this 
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quotient being multiplied by t of thie cube of the linear 
side, wiQ gi^e the solidity required 



1. If the linear side of the icosaedron be 3, whati» 
the solidity 7 Ans. 68,905675 the solidity required. 

2. What is the solidity of an icosaedron -virhose linear^ 
side is 4 feet ?. Am. 139,62826^ cnMc feet. 

3. Required the solidity of an icosaedron, whose 
linear side is 1. Ans. 2481691 the soliditjr required. 

PROBLEM VIIL 

The solidity of an icosaedron being given, to find the 
l^igth of the linear side. jRwZe-^To three times the 
square root of the number five add 7, and divide the 
sum by two, and extract the square root of the quotient ; 
divide the solidity by t of that root, the quotient thence 
arising will be the cube of the linear side, the cube roojl 
of which will be the side required. 

1. The solidity of an icosaedron is 68,906675 inches 
— ^What is the leBg& of the linear side? 

Ans. 3 inches; 

2. The solidity of an icosaedron is 600 feet— What 
is the lengjth of the Imear side ? Ans. 6,603. 

3. Bequired the lengthx^f the Unear sideof an icosae^ 
dron, whose scdidity is 2,181691 feet Ans. I. 
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SEOnOR EC. 



vam&xmkTms op regular bodi bs. 

VAIIA or tmfPACm A^O SOUDS Off" 9BV RYE JjL^OULAE BOOUill, TBI&4aDS: 

BEING^ UNlTTi Oft 0NS. 



■idM. 



4 

6 

8 

IS 

20 



Namea. 



Tetiaedron 

Hexaedron 

Octaedromr 

Dodecahedron 

loosaechron 



AnaaofdurfticM. 






PROBLEM I. 



1,7^20S 

6,00000 
3.46410 

'ao;645r8 

^66026 



Soliditjr. 



h' 



0,11765 
1,00000 
0,47140 
7,66312 
2,18169 

Wll» ffH » 'III 



The sttperfides, and solidity of aay of th& five regular 
todies may be foicmd OS iitiitonvs. 

Ride 1. — ^Moltipiy the tabular areft by the square of 
the length of the given side, the proifeict will be fh& 
ai^ea (^ the sui&jee. ' 

Ruis 2.-~rMultiply the taimiar solidity by the cube of 
ibs givm side^ and the product uriU be the solidity. 

■ it 
EXAMPLES. 

1. The side of a tetraedr(Mi is 4— What is the area 
of its sur&ce ? Ans. 27,7128 the area. 

2. The side of a tetraedron is 6 feet — ^Required the 
area of its surface. Ans. 62^538 square feet. 

3. The side of a tetraedron is 8 inches — What is the 
axea of its sur&ce i Ans. 110,8512 square inches.. 

PROBLEM II. 

The area of the surface of a tetraedron being giveHy tot 
fiad the length of the side. Rule — Divide the giveft 



8so. IX.] KENStJRATION OF REGXTLAIt BOtllESS. IQg 

area by 1,73205, and th^ square root of the quotient will 
be the length of the linear side. 

SZAMFLB8. 

1. The area of the sur&ce of a tetraedron is 8 feet — 
Whatis the length of the side ? .^ns. 2,1625 + feet 

2. The area of the sur&ce of a tetraedron is 12 feet 
—What is the length of its side ? Ans. 2,632 + feet. 

3. Required the len^h of the side of a tetraedron, the 
area of whose sur&ce is 20 inches. 

Ans. 3,398+ inches. 

PROBLEM III. 

The side of a Hexagon being given, to find the area 
of its sur&ce. Rule — ^Multiply me square of the given 
side by 6, and the product will be the area of its surface. 

EXAJIFLES. 

1. The side of a hexagon is 8 indies — What is the 
area of its surface ? * Ans, 384 square inches. 

,2. The area of a hexagon is 10 inches — ^What is the 
areaof itssui&ce? Ans, 600 square inches. 

PROBLEM IV. 

The area of the sur&ce of a hexagon being given, tc 
find the length of the side. Rule — Divide the area ot 
the surface by 6, and the square root of the quotient 
will be the length of the side:' 

EXAMPLES. 

1. The area of the surface of a hexagon is 216 feet 
— ^What is the length of the side ? Ans. 6 feet. 

2. Required the len^ of the side of a hexagon, the 
area of whose sur&ce is 300 feet Ans. 7,071 +• 

PROBLEM V. 

The length of the side of an octaedron bein^ fifiven, 
to find the area of its surface. iSu/e'— Multiply the 
square of the given side by 3,4641, and the product 
will be die area of the sur&ce* 
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1. The length of th^ side of an QCtibGidfQD is 3 tel 
— ^What is the area of its surface? 

Ans. 31,1769 square feet 

2. Bequired the area of the sur&ce of an octaedroUi 
whose side is 4 feet 6 inches. 

Ans. 70,148 + square feet 

3. What is the area of the sur&ce of an octaedron, 
whose side is 6 feet in length ? 

Ans. 124,7076 square feet 

PROBLEM YI. 

The area of the surface of an octaedron being given, 
to find the length of the side. iRtcfe— Divide the given 
area by 3,4641, and the squave root of the ^^lotii^t will 
be the length of tbec side. 

1. The area of an octaedron is 20 squate feet— What 
is the length of the side? Ans. 2,4 feet ^ 

2* What is the lei^h of the side of an octaedron^ 
the area of whose sur&oe is 36 square feet? 

Ans. 3,2237 + feet 
3. Required the, length of the side of an octaedron, 
&e area of whose susfece is 24 square feet. 

Ans. 2)6381 -f feet 

PROBLEM VII. 

The length of the side of a dodecahedron beings given, 
to find the area of its surfece. Hule — Multiply the 
sqnarJB of die given side fay 80^64578, and the product 
\tall be the area of its siir&ce. 



1. The length of the side of a dodecahedron is 6 feet 
— ^What is the area of its surfece ? 

Ans. 743,24808 square feet 

2. Required the surea of the surfexse of a dodecahe- 
dron, the length of whose side is 51 feet. 

Ans. 684,634845 square feet 



■ 
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3. What il the area <rf the sur&ce of a dodecahedron, 
the length of whose side is 3 feet ? ^ 

Ans. 185,812 square feet. 

pRbBL£iBr vxtr. 

• ■ ■,'-■', 

Th^ anea of the surface of a dodecahedron being 
given, to &id the hnph of the $ide. . iRt^e^-Divide the 
given atei^ by 20$64f 78, aiid the squara root of the* 
quotient will he the. length of the side required. 

>. V ■ ■-■'-: 

I^XAMFLES. 

1. The area of tlie surface ot a dodecahedron is 840 
feet — ^What is the length of its side 7 

Ans. 6,3785 + feet. 

2. Required the len^h of the side of a dodecahedron, 
the area of whose surmce is 150 square yards. 

Ans. 2,6954 + yards. 

3. What is the length of the side of a dodecahedron, 
the area of whose sumce is 120 square feet ? 

Ans. 2,4108+ feet. 

PROBLEM IX. 

The length of the side of an icosaedron being given, 
to find the area of its sur&ce. Rule — Multiply the 
square of the given side by 8,66025, and the product 
ynH be the area of its sur&ce. 

EXAMPLES. 

1. What is the area of the surface of an icosaedron, 
the length of whose side is 6 feet ? 

Ans. 311,769 square feet 

2. Required the area of the surface of an icosaedron, 
whose 4side is 4^ feet. Ans. 175,37 square feet. 

3. If the side of an icosaedron ls 3 feet, what is the 
area of its sur&ce ? / Ans. 77,94225 square feet. 

PROBLEM X. 

Thb area of the surface of an icosaedron being given, 
to find the length of the side. Ride — Divide the given 
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^rea by 8,66025, and the square root of the quotient 
will be the length of the side required. 

EXAMPLES. 

1. The area of the sur&ce of a icosaedron is 294 
square feet — What is the length of its side? 

Ansi 5,8266 + feet. 

2. Required the length of |he side of an icosaedron, 
the area of whose surrace is 16 square yards. 

Ans. 1,36 — ^ yards. 

3. What is the len^ of the side of an icosaedron, 
the area of whose sumce is 284 square feet? 

An». 6,7265 + feet. 
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SECTION X. 



MENSURATION OF REGULAR BODIES. 

PROBLEM I. 

The side. of a tetraedron being given, to find the 
solidity. i^t/Ze-r-MuItiply the cube oi the glyen side by 
O4II785, and the product will be the scdidity^ 

r 

^EXAMPLES. 

1. The side of a tetraedron is 7 feet — What is its 
isolidity ? Ans. 40,42255 cubic feet. 

2. The side of a tetraedron is 3 feet 6 inches — What 
is its solidity ? Ans. 6,0528 + cubic feet. 

3. Required the solidity of a tetraedron, whose linear 
side is 6 feet Ans. 14,73125 cubic feet. 



PROBLEM ir. 

The solidity of a tetraedron being given, to find the 
length of the side. jRwZe— Divide the solidity by ,11785, 
and the pube root of the quotient will be the length of 
the side. 

EXAMPLES. 

1. The solidity of a tetraedron is 230 solid feet— 
What is the length of its side ? Ans. 12,44 ,-f feet. , ., 

2. An equilateral triangular pyramid contains 128 
feet— What is the Jength of the siae ? 

: Ans. 10,279 -f- feet. ,, 

3. Required the length of the side of a tetraedron, *' 
whose solidity is 3 feet Ans. 2,941 + feet. 

10 
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PROBLEM III. 

Having the diameter of a globe given, to find the 
perpendicular altitude of the Isurg^est tetraedron that can 
be formed within it. Ride — Imiltiply the diameter by 
three, and divide the product by 11 ; then subtract the 
quotient from the diameter or axis of the ^lobe given, 
and the remainder will be the perpendicmar altitude 
required. 

6XAH1>LSS. 

1. The diameter of a globe is 12 inches — ^What is 
the perpendicular altitude of the greatest tetraedron that 
can be formed within it ? • -^is. 8,7273 + inches. 

2. If the axis of a ^lobe be 5 feet, what is the perpen- 
dicular altitude of the greatest equilateral triangular 
pyramid that can be cut from it ? Ans. 3,6364 feet. 

7 PROBLEM IV. 

Having the diameter of a globe given, to find the 
ength of the side of the greatest tetraedron that can be 
made from it. Rule — Multiply the given diameter by 
three, and divide the product by eleven, subtract the 
quotient from the diameter, and multiply the remainder 
by the quotient, and that product by 4 ; the square root 
of the last product will be the side required. 

EXAMPLES. 

1. The axis of a globe is 30 inches— What is the 
length of the side of the greatest tetraedron that can be 
made from it ? Ans. 26,72 inches. 

2. What is the length of the side of the greatest 
tetraedron that can be made from a globe, whose diam- 
eter is 22 inches ? Ans. 19,59 + inches. 

3. I demand the length of the side of the greatest 
tetraedron that can be made from a globe whose diame- 
ter is 11 inches, 

Ans. 9,798 — inches the length of the side. 
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PROBLEM V. 

Having the length of the side of a tetraedron given, to 
find the diameter of the least globe from which it could 
have been taken. Rule — Suppose the diameter of the 
globe to be any convenient number, and find the solidity 
of the greatest tetraedron that can be made from it ; find 
also the solidity of the tetraedron given in the question: 
then as the solidity of the pyramid cut fi^om the supposed 
globe is to the cube of the diameter of the supposed 
globe, so is the solidity of the tetraedron to the cube of 
the diameter of the globe required, the pube root of 
which will be the diameter. 

EXAMPLES. 

1. The side of an equilateral triangular pyramid is 
10 inches — What is the diameter of the smallest globe 
from which it could have been made 7 

Ans. 11,226 inches; 
3. What is the diameter of the least globe from which 
a tetraedron may be made whose side is 6 inches? 

Ans. 6,735 + inches. 
3. If the side of an equilateral triangular pyramid 
be 24 inches, what is the diameter of the smallest globe 
from which it could have been made ? 

. Aus. 26,91 + inches. 

PROBLEM VI. 

The length of the side of an octaedron being given^ 
to find its solidity. Ruie — ^Multiply the cube of the 
length of the side by ,4714^ and the product will be th^t 
solidity* 

EZAKFI.ES. 

1. What is the soUdity of an octaedron whose side is 
3 feet 3 inches ? Ans. 16,1822 + cubic feet. 

2. Required the solidity of an octaedron, whose si^e 
IB 2 inches. Ans. 3,7712 cubic incheai 

3. The side of an octaedron is 5 feet — ^What is ita 
solidity ? Ans. 68,925 cubic feet. 
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PROBLEM VII. 

The solidity of an octaedron being given, to find the 
length of the side. Rule — Divide the solidity by ,4714, 
and the cube root of the quotient will be the length of 
the side required. 

EXAMPLES^ 

1. The sohdity of an octaedron is 12 feet — What is 
the length of the side ? Ans. 2,9416 + feet 

2. Required the lei^^ of the side of an octaedron, 
whose solidity is 128 feet. Ans. 6,476 + feet 

3. What is the length of the side of g,n octaedron^ 
whose solidity is 9 sofid feet ? Ans. 2,6727 + feet. 

PROBLEM VIII. 

The side of a dodecahedron being given, to ilnd its 
solidity. Rule — Multiply the cube of the length of the 
side by 7,66312, and the product will be the sohdity. 

EXAMPLES. 

1 . The length of the side of the dodecahedron is 2 
feet — ^What is its solidity ? Ans. 61,30496 cubic feet. 

2. What is the solidity of a dodecahedron, whose side 
is 3 feet in length? Ans. 206,90424 feet. 

3. Required the sohdity of a dodecahedron, whose 
side is 4 inches. Ans. 490,43968 cubic inches. 

PROBLEM IX. 

The sohdity of a dodecahedron being given, to find 
the length of the side. Rule — Divide the solidity by 
7,66312, and the cube root of the quotient will be the 
length of the side required. 

EXAMPLES. 

1. What is the length of the side of a dodecahedron, 
whose solidity is 500 solid feet ? Ans. 4,026 — feet 

2. Required the length of the side of a dodecahedron 
whose soUdity is 128 feet ? Ans. 2,556 + feet. 
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a If the solidity of a dodecahedrcm be 1728 feet, 
what is the leoglh of the side ? Ads. 6^0866 + feet. 

PROBI^EM X* 

The length rfthe side of an icosaedron being gnren„ 
to find its solidity. Rtde — Multiply the cube of the 
side by 2,18169, and the product wiii be the soUdity. 

EZAMPLESL 

1. The length of the side of an icosaedron is 3 feet — 
What is its solidity ? Ans. 68,90663 cubic feet 

2. The length of the side of an icosaedron is 4 fe^*-»* 
What is its sdidity ? Ans. 139,62816 cubic feet. . 

3. Required the solidity of an icosaedron, the lengtfk 
of whose side is 6 feet. Ans. 471,246 + cubic feet.^ 

PROBLEM XI. 

The solidity of an icosaedfon beinff given, to find 
the length of the side. Ride — ^Divide the sqlidity by 
2,18169, and the cube root of the quotient will be.th^ 
length of the side required. , 

XXAHPLES. V 

1. The solidity of an icosaedron is 24 solid feet — 
What is the length of its side? Ans. 2,22398 + feet. 

2. What is the length of the side of an icosaedron,. 
vhose solidity is 128 feet ? Ans. 3,841 + feet. . 

3. Required the length of the side of an icosaed^roni^ 
whose solidity is 16 feet. Ans. 1,9428 .+ foet^. , 



lor 
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SECTION XL 



MENSURATION OF SOLIDS. 

PROBLEM I. 

'"-■■» 

The diameter of a globe being gtven, to fin^ t^ 
lengOi of the side of a tetraedron containing the same 
sohdity. iJwfe— Multiply ibe cube of the £ameter by 
^if^, and divide the product by ,11786, and the cube 
root of tibe quotient "wUl be the fengtti of the side. 

EXABIPLBS. 

L The diameter of a globe is 8 inches — ^What is the 
length of the side of a tetraedron that contains the i^ame 
Bomtyl " ' ' Aiis. 13,1516^+ inches.' : 

' 2. Required the length of the side of a tetraedron, 
whose soUdity is equal to the solidity of a globe whoso 
diameter is 6 feet. Ans. 9,8637 +. 

PROBLEM IK 

The len^ of the side of an octaedron being given, 
to feid the length of the side of a tetraedron that shall 
obrMln thfe sfeim^ soBdity. i?t//e-!^Multiply the cube of 
the 'given side by ,4714, and divide the phxluct by 
117§5, and the cube root of the quotient will be the 
side required. 

EXAMPLES. 

1. The length of the side of an octaedron is 20 inches 
— ^What is the length of the side of a tetraedron that 
contains the same solidity ? Ans. 31^748 + inches. 

2. The lenffth of the side of an octaedron is 3 feet — 
Required the length of the side of a tetraedron that con- 
tains the same solidity. Ans. 4,7622 + feet* 



PROBLEM III* 

The side of a dodecahedron being given, to find the 
side of an octaedron that contains me same soUdity^ 
Stile — Multiply the:(du!)e. oC>lle'iS3e of the dodecahe- 
dron by 7,66312, and divide the product by ,^4714, and 
the cube root of the quotient wiU be the length of the 
required side. 



1. The side of a dodecahedron is 4 leet — ^What is the 
l^t^gth pff 1^, si^ oi? ^.oct$^§dx<)^ tbAt9Pnjfti^1i^G 
s^jg^e soMitjr,^ Am- 10,1326^.+ %!;. 

2t, Tte l^Bgthi qf the i^ of a dp4ee^^leffe9^. is,6i ;fe§| 
— B^eq^u:^ the l^agtfeof the 9i<3te of an pctahjefepu th^t 
contains the same solidity* Ans. 16;2 -^f^U 

PBOiTMSi^ i;v. 

The lengdi of the side of an icosaedron beingCgiven^ 
to find the'^l^ngth of thp side of* a dcxlecahedfoh that 
contains' the same solidity. ' Rvie — ^B/biltiply the'cube 
of the length of the side of the icosaedron by 2,18169^ 
and divide the product by 7,66312, and extract the cube 
root of the quji^tsent ' 

xs:amfle8. 
1. The length of the side of an icosaedron is 12 feet 
— ^What is the length of the.siite of a dodecahedron that 
contains the same solidity ? Ans. 7,89 + feet* 

'2. Trie lengffli'of the side of an icosaedron is 10. feet 
—What is the length of the sidepf a dodecahedron that 
contains" llie saui^ soliffity ? ' Aiis. 6,69iSS -t^ feet 
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SECTION xn. 






\^- MENSURATION OP RINGS. 

PROBLEM I. 

To'find the convex superficies of a cylindric ring; 
Rule — To the thickness of the ring, add the inner 
diameter, and multiply the sum by me thickness, and 
the product by 9,8696, wifl give the area of the sur&ce 
required. 

EXAMPLES. 

1. The thickness of a cylindric ring is 3 inches, and 
the4nn(&r diameter 12 inches — ^What is its convex su- 
perficies ? Ans, 444,132i square inches the area. 

2. The thickness of a cylindric rin^ is 4 inches, and 
the inner diameter 18 inches — What is the area of the 
convex sur&ce ? Ans. 868,5248 inches. 

3. The inner diameter of a cylindric ring is 18 inches^ 
and the thickness 2 inches — What is the area of the 
convex surfece ? Ans. 394,784 inches. 

PROBLEM II. 

To find the solidity of a cylindric ring. Rule — To 
the thickness of the ring add the inner diameter, and 
tMs sum being multiplied by the square of half the thick- 
ness, and that product again by 9,8696 will give the 
solidity. 

EXAMPLES. 

1. What is the solidity of an anchor ring, whose 
inner diameter is 9 inches, and the thickness of metal 3 
inches ? Ans. 266,4792 cubic inches. 

2. The inner diameter of a cylindric rinff is 12 inches, 
luid its thickness 4 inches — What is its smidity? 

Ans. 631;t6544 cubic incha*. 
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3. Required the solidity of a cylindric ring, whose 
thifilm^^fi^ is 2 inches, and its inner diameter 16 inches. 

Ans. 197,6528 cubic inches. 

4. I demand the solidity of a cylindric ring, whose 
inner diameter is 12tnches, and thickness five inches. 

Ans. 1048,646 cubic inches the soUdity. 

PROBLEM III. 

The solidity and thiclmess of a cylindric ring being 
given, to find the inner diameter. Rule — Divide the 
soUdity by 9,8696, and that quotient by the square of 
half the thickness, from which subtract the thickness, 
and the remainder will be the inner diameter of the 
ring. 

EXAMPLES. 

1. The thickness of a cylindric ring is 4 inches, and 
its solidity 789,668 sohd inches — What is its inner 
diameter ? Ans. 16 inches. 

2. Required the inner diameter of a cylindric ring, 
whose soUdity is 138,1744 inches, and thickness 2 
inches. Ans. 12 inches. 

3. What is the inner diameter of a cylindric ring, 
whose soUdity is one soUd foot, and thickness 4 inches ^ 

Ans. 39,77. 

4. If the soUdity of a cylindric ring be 4 solid feet, 
and Ae thickness 3,6 inches, what is the inner 
diameter? ^ Ans. 18,|766 feet. 

6. What must be the inner diameter of a cylindric 
Tin^, whose soUdity is 1 soUd inch, and thickness i of 
an mch ? Ans. 26,8132 + inches. . 



118 



MENSURATION OP SOLIDS. [Sue. XUL 



SECTION XIIL 



MEASURING CASKS. 

There are four diflTerent forms of casks, which are 
frustrums of different kinds of solids, named frcHU the 
greater or less apparent curvation of their sides. 

1. The middle frustrum of a prolate spheroid. 

2. The middle frustrum of a parabolic spindle. 

3. The two equal frustrums of a paraboloid. 
, 4. The two equal frustrums of a cona 




PROBLEM I. 

To find the solidity of a cask 
of the first form. Rtde — To 
the square of the head diameter | 
add twice the square of the di- i 
ameter at the bunff, and multi- 
ply the sum by me length of 
the cask ; divide the product by 
1077 for ale gallons or 882 for 
wine gallons. 

EXAMPLES. 

1. Required in wine galions the content of a sphe* 
roidal cask, whose length is 40 inches, bung diameter 
32, and head diameters each 24. 

Ans. 119 wine ^Uons. 

2. What is the solid content of a spheroidal cask, 
whose length is 45 inches, bung diameter 34 inches, 
ajid head mameters each 25, in & gallons ? 

Ans. 122,716 — ale gallons. 

3. A spheroidal cask is 42 inches long, and the 
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diameter at the bung 32 inches, and the head diameters 
each 23 inches — What is its content in wine gallons ? 
Ans, 122,7147 — wine gallons. 
4. I demand the solidity in ale gallons of a spheroidal 
cask, whose length is 60 inches, bung diameter 40, and 
the diameter of each bead 32 inches. 

Ans. 196,1 ale gallon^. 

PBOBLEH II. 

To find the solidity of a. 
cask of the second form, 
namely, the middle &ustram 
ofa parabolic spindle. Rule 
— To the square of the head 
diameter add double the 
square of the bung diameter, 
and from the sum take four- 
tenths of the square of the difference of the diameters, 
and multiply the remainder by the length, and divide 
the product by 1077 for ale gallons, or by 882 for wine 
gallons. 

EXAHPLEB. 

1. What is the soUdity in wine gallons, of a .cask 
whose length is 40, bung diameter 31, and head diame- 
ters 24 inches 7 Ans. 112,4 wine gallons. 

3. Required the solidity in ale gsJlons, of a cask of 
the second form, being that of the middle Irustmm of a 
parabohc spindle, whose dimensions are, length 43 
inches, bung diameter 32, and head diameters 24 
inches. Ana. 101,33 ale gallons. 

3. Required the number of wine gallons, in a cask of 
the form of the middle frustrum of a parabolic spindle, 
whose length is 46 inches, bung diameter 32, and head 
diameters 35 inches. Ans. 136,3776 + wine gallons. 

PBOBLEM III. 

To find the solidity of a cask m 
of the third ibno. jatile~To% 
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the square of the bung diameter add the square qf the 
head ditoiet^r • multiply the sum by the length, aiid 
that product by ",0014 for' alie gallons, or by ,0017 for 
wiilfe gallBhs. ' 

1. What is the soliaity^iri winb galidhi^,' of a fcast'of 
the foirm of trvj^ro equal frustrums of a paraboloid, whose 
length is 40 inches, bung diameter 32 inches, and head 
diameter 24 inches 7 Ans. 108,8 wine gaUons. 

2. Required the sohdity in ale. gallons,. of ft, cask of 
the third formj-wjiose lengthy is 50 inches, bung diame- 
ter 30, -and head diameter 20 inches. , , 

Ans. 91 ale gallons. 
3: I demand the solidity in wine gallons, of a cask of 
the third form, whose length is 60 inches, bung diame- 
ter 30, and bead diameter 20 inches. 

Ans. 132,6 wine gallons. 




PROBLEM iy« 

. To find the solidity of a 
cask of the fourth form. 
Ride — Multiply the bung /[ 
and head diameters toge- } 
thef, and to that product \ 
add ^ of the square of their 
difference, and multiply that 
sum by the length, and the 
product by ,7854, and ditide the last product by 231 
for wine gallons, or by 282 for ale gallons. 

EXAMPLES. 

1. The bung diameter of a cask, of the form two 
equal frustrums of a cone, is 32 inches, length 40, and 
the head diameter 24 inches — ^Required Sie solidity 
in wine gallons. Ans. 107,3494 — wme gallons. 

2. The length of a cask of the fourth form is 50 
inches, the bung diameter 30, and the head diameter 21 
indies-^ What is its sohdity in ale gallons ? 

Ans. 91,49 + ale gallonS. 
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3. Th6 head (diameters, of a cask of the fourth form 
are 18 inches, the bung disunet^r 30^ and .the length 60, 
inches-^What are its contents i^ wine gallons ? 

Ans* .99,96 wine galloh^* 

PROBLEM V, 

7o find th^ cont^at of a cask by four dimensions. 
iJuZe— Add together the squares Of the bung and head 
diameters^ and the square Of double the diameter taken 
in the middle between the bung and head ; then multi- 
ply the sum by the length of the cask, and that product 
by ,0004f for ale gallons or jiy ,00054 for wine gallons.: 

t. Required the Content in wine gallons, of any cask, 
whose length is 40, the bung diameter 32, the head di- 
ameter 24, and the middle tuameter between the bung 
and head 28f inches: Ans. Ill ,2 wine gaUons* 

^ What is the solidity in ale gsJlonSj pf a eask^ 
whose length is 50, the bung diameter 30, the head 
diameter 20, and. the middle diameter between the bung 
and head 26 inches ? . Ans. 93,425 -f- jale gallons. 

3. What is the solidity in wine gallons of a cask, 
whose len£^ is 20, bung diameter 16, the head diame- 
ter 12, and the diameter in the middle between them 
14i inches ? Ans. 15,197 + wine gallons, 

PROBLEM VI. ■ 

.To find the content of any cask, having three dimen- 
sions, only given. RtdB-^rTo 39 times the square of 
the bung diameter, add 26 times the square of the head 
diameter, and 26 times the product of those two diame- 
ters ; theii multiply the $um by the length, and that 
product by. ,00034, and divide the last product by 9 fcr 
wine gallons, or by 11 for ale gallons. 

EXAMFLES. 

1. Required tbe splidity in wine gallons, of a cask^ 
whose- length is 40 inches, bting diameter 32, and head 
dianieter €i inches. Ans. 1 12,2816 wine gallons. 

11 
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8. What iff the content in ale gallons, of a cask, 
whosielengh i^ 50, bung diameter ^Sd,. and head (ham^h 
ters, 24 inches T Ans. 135,086 ate gallons, ^ 

3. The number of wine gallons are required, whidi 
a cask 48 inches long, bung diameter 30, and head 
diameters 20 inches is capabfe of containing. 

Ans. 110y0693 + Wine gallons^ 

* 

OF' THE ULLAGE OP CASKS. 
» . - " 

The ullage of a cask is what it contains when only 
partly filled. " " , ^ 

The cask is considered either standing on the end 
with its axis perpendicular to the horizon, or as lying 
on its side with its axis paxallel to the horizon. 

. PROBLEM VII. . 

\ ■ ■ * ■ -^ .. 

To find the ullage of a ceisk standing on the end* 
Rule — ^Add. together the squares of the diameter at the^ 
surface of the liquot, the square of the diameter of the 
nearest end, and the square of twice the diameter in the 
middle between the 6ther two.; multiply the sum by 
t of the distance between the surface and the nearest 
end, and that product by ,0028 for ale gallons, or ^0034 
for wine gallons. 

EXAMPLES. 

1. If the diameter at the surface of the liquor in a 
standing cask be 32 inches, the diameter of the nearest 
end 24, the middle diameter 29, and the distance be-^ 
tween the surface of the liquor and the nearest end 12, 
required in wine gallons, the quantity of liquor in said 
cask. Ans. 33f wine rallons. 

2. The three diameters beinff 24, 27 and 29 inched 
-^Required the uUage in ale gallons, the liquor being 

ten inches deep. Ans. 20,22 + ale-gallons. 

- 

PROBLEM VIII. 

To ullage a cask lying with its axis parallel to the 
horizon. Rule — ^Divide the number of inches of the 
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• 

icpth of the liquor by the bung diameter ; find the quo- 
tient in the column of versed sines in the table of circu- 
lar segments, take out its oorrespoi^ding area and mul- 
tiply it by the whole content of the cg-sk, and the product 
again by i, the product will be the ullage nearly. 

EXAMPLES. 

1. If the bung diameter of a cask lying horizontally 
be 32 inches, and its solidity 92 ule gaflons, arid the 
depth of the liquor '8 inches^ what is its ullage ? 

..^ Ans. 17,65779 ale gallons. 

2. If the whole capacity of a lying cask be 49f wine 
gallons, the bung diameter 24 inches, and the d];stance. 
from the bunff to the surface of the liquor 6 inches, 
how many gaflons are contained in the, cask? 

Ans. 40,134 wine gallons. 

3. The whole capiacity-of a cask is 119 wine gallons, 
and the bung diameter 32 indies, and the distance from 
the bung to the surface of the liquor 12 inches — ^How 
many gall(His are contained in the cask ? 

Ana. 79 wine gallons. 
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SECTION XI. 



MENSURATION OF SOm>S. 

PROBLEM I. 

r . ' > 

The diameter of a globe being grren, to fin4 tbe 
length of the side of a tetraedron containing the sstme 
solmity. i?M/«— Multiply the cube of thie cQameter by 
jtf^j and divide the product by ,11785, and the cxAe 
root of the quotient 'wUl be the lengtiti of the side. 

EXAMPLES. 

1. The diameter of a globe is 8 inches — ^What is the 
length of the side of a tetraedron that contains the same 
acidity? * Ahs. 13,151^+ inches.' 

* 2. Requijed the length of the side of a tetraedron, 
whose solidity is equal to the solidity of a globe whoso 
diameter is 6 feet. Ans. 9,8637 +. 

PROBLEM II. 

The length of the side of an octaedron being giVen, 
to &id the length of the side of a tetraedron that shall 
oon^ih thte same soMdity. i?t//c-^Multiply the cube of 
the 'feiven side by ,4714, and divide the ph)duct by 
117§5, and the cube root of the quotient will be the 
side required. 

EXAMPLES. 

1. The length of the side of an octaedron is 20 inches 
— ^What is the length of the side of a tetraedron that 
contains the same solidity 7 Ans. 31^748 + inches. 

2. The length of the side of an octaedron is 3 feet — 
Required the length of the side of a tetraedron that cour 
tains the same sdidity. Ans. 4,7622 + feet. 



PROBLEM III. 

The side of a dodecahedron being given, to find the 
side of an octaedron that contains me same soUdity^ 
Itule — Multiply thelidube of'l&e'inSe of the dodecahe* 
dron by 7,66312, and divide the prodnct by ,4714, and 
the cube root of the quotient will be the leio^h of the 
required side. . ^ 



1. The side of a dodecahedron is 4 feet — ^What is the 
lesqgth pfr tbi8, side o£ qjji^octs^edxQ^ tbat^pn.^lils^ Ate 
s^ soMi1y,l MSf 10,1328 + feet;. 

^- Tte Iwgth. Qf the ^i^ of a dc^^^e^fm. i&A imt 
---B^quir^ th0 teogtfeof *.e $i<3te of an.octah/e^QU th^t 
contains the same solidity. Ans. 15;2 -nfo^t* 

PBpBLEIl i;v. 

The lengdft of the side of an icosaedron beings given,, 
to find the'^length of thp side of' a doiecahedron that 
contains the same solidity. ' Ruie — ^Multiply the'cube 
of the lengdi of Ihe Ade of the icosaedron by 2,18160^ 
and divide the product by 7,66312, and extract the cube 
root of the quc^nt 

SXAMFLES. 

1. The length of the side of an icosaedron is 12 feet 
— ^What is the length of tl^e.sid^ of a dodecahedron that 
contains the same solidity ? Ans. 7,89 + feet 

'2,' Tlie length of the side of an icosaedron is 10. feet 
— ^What i$ the length of the side of a dodecahedron that 
oontains:%.^iespU&ty?, ' Aiis:6,5988;-j^feet. 
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^^ jfeet, height of the gable at each end 12 feet, thick- 
less of the wall 16 inches ; twodoors 4iby8feet each ; 
28 window?, each 3 J by 6 feet-r-What will the wprk- 
tianship amount to at 56 cents a perch, making no de- 
duction for doors and windows ; and what die e^q)e]ise 
for stdde at :44 cents a perch, deducting doors and win- 
dows ? 

Ans. $164y08 the workinanship, and $106,92 the 

v$due of the stone^ 

PROBLEM III. 

Carpenter^ and Joiner^ Worb^ 

The work of carpenters and joiners is that of floorings, 
partitioning, roofing, &c.^ and is measured by the 
square of lOOi feet. 

1. Ef a floor be 60 feet long, 28 feet ft inches broad, 
how many squares will it contain 1 

Ans. 17,26 squares. 

2. What is liife expense of flooring a building 45 feet 
6 inches long, 26 feet 9 inches wide, two stories high,^ 
at4,36 cents per square ? Ans.. $49,6587. 

3. A partition is 96 feet 9 inches lon^, andll feet 6 
inches broad — How many squares will itcontain? 

Axis. 11,12626 squares. 

4. If the length of a building be 52 feet 6 indies, and 
the breadth 30 feet 3 inches, what wiU be the. expense 
of roofing" at 1,26 cents per square, the len£^ of the 
rafter being i of the breadth of the building ? 

Ans.. $23,82. 

PROBLEM IV.. 

Of Slaters' and Tilers^ Work. 

• 

Rule — ^Multiply the length of tlie ridge by the girt 
from eave to eave, and in slating, allowance must be 
made for the double ro^ at the bottom. In taking the 
girt the line is made to ply over the lowest row of 
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slates, aiid returned up the under side till- it-meets'witb 
the wall or eaves-board y but in tiling, the line is stretched 
down only to the lowest part wi™)Ut returning it up 
agftin : dottble measure is generally aHowed fof hi^xs,. 
valleys, gutteirs, Sec. but na deducdobs «xe xnocte fi>r' 
chimneys. 

1. The length of a slated roof is 48 feet 6 incheS| wd 
its girt 36 feet 3 inches — What is the content ? 

Ans. 17X)8,125 square- feet. 

2. How many dollars Will pay foj tiling a bam' at 
$3,40 per square, the length being 42 feet 6 inches; and 
tibe breadth 26 feet 9 inches, the length of the .a*after 
being f the width of the buUding, and the eaves pro- 
jecting 9 inches tm eadh side? 

Ans. ^0,148 + the expense. 

PROBLEM V. 

Of Plasterers' W&rk. 

Plasterers' work is of two kinds, vi2. plastering upon; 
laths, called ceiling ; and plastering upon walls^ called 
rendering': and these differ^t Idnw must be separately 
measured, an4 their contents collected into one sum, 
proper deductions, being made for door;? and windows. 

. EXAMPLES. 

1. If a ceiling be 64 feet 9 inches long,^ and 24* feet 
6 inches broad, how many square yards does it con* 
tain ? , Ans. "32,375. 

2. If the partitions between two rooms be 150 feet 
about, and 11 feet 6 inches high, how -many square 
yards do they contain ? Ans. 191,67. 

3. If the lenffth of a room be 21 feet 8 inches, its 
breadth 17 feet 4 inches, and its height 10 feet 3 inches,, 
what will be the expense for plastering, at 7 cents per 
yard, deducting one door, whose'.size is 7 feet by 3 feet 
3 inches? Ajqs.,$8,96L 
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• • ' ' ■ - 

•' PROBLEM VI. 

of Pdver^ Worki' 

Payers' work is done by Uie square yaid, and the 
' content is inind by multiplying thQ lenglJi by the 
breadth. If the dimensions be taken in feet, ^nd the 
area be found in the same measure, the result bein^ 
divided by 9, will give the number of square yards it 
contains. 

' XXA|Ma>LBS^ 

■ 1. The leng& of a rectanrular court-yard is 45 feet, 
and the breadth 18 feet 9 inches — What will be. the ex- 
pense of paving at 40 o^&ts per square y^d ? 

. . ^ Ans. $37,50. 

2. A rectan^lar court-yard is 64 feet 9 inched ^ong, 
and 45 fe^t 6 mches in bireadth — What is the expense 
of paving, at 45 cents per square yard ? 

Ans. $147,30. 

3. *The paving of -a square, at 40 cent^ per yard, 
cost the same that the inclosing (Kd at 1,20 cents — 
What was the side of the square ? Ans. 12 yards; 

■^ . ■ ■ 

Of Yemtted €6nd Arched Roofs. 

Arched i-oofs are either vaults, domes, saloons, or 
groins. 

Vaulted roofs .are formed by arches, which spring 
firom the opposite wall^ and meet in a line at the top. 

Domes are formed by arches springing from a, circu- 
lar or polygonal base and meeting in a point at the tbp^ 

Saloons' are made by arches connecting the side 
walls to a flat roof or ceiling in the middle groins, or are 
formed by the intersection of vaults with each other. 

Domes and saloons rarely occur in the practice of 
measuring, but vaults and groins cover the cellars of 
most houses. 

* Divide the valne -of enclosing one yard square hy the expense 
of paving one sc^uare yard, and the quotient will be the number ol 
^ards c(mtained in the side oC the square. 
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Yaultedi are generally one of the three follotring 
sorts: — 

1. GirGular roefi, are those whose arches are. some 
part of the circumference of a circle. 

2. Elliptical roofi, are those whose arches are some 
part of the circumference pf an ellipsis. 

3. Grothic Too% are those which are formed by circu- 
lar arches meeting in a point directly over the middle 
of the breadth or span of the arch. 

PROBLEM Vll. 

To find the solid content of circular, elliptical, or 
Gothic vaulted roofe. Ride — ^Multiply the area of one 
end by the length bf the roof, and tlie product will be 
the solidity. . 

EXiMPLES. 

1. What is the solidity of a semicircular vault whose 
span is 40 feet, and its length 124 feet 7 

Ans. 77911,68 the solidity required. 

2. Bequired the .solidity pf an elliptic vault, whose 
span is 40 feet, height 12 feet, and length 80. ^ . 

Ans. 30159,36 the solidity. 

3. Required the solidity, of a^Gothic vault, whose span 
is 48, the chord of its arch 48, the distance of the arch 
from the middle of the chord 18, and the length of the 
vault 60 feet. Ans 136236,34512 the solidity. 

PROBLEM VIII. 

# 

To find the concave or convex surface of circular 
elliptical, or Gothic vaulted roofe. Rule — ^Multiply the 
•ength of the arch by the length of the vault, and the 
prcMiuct will be the superficies required. 

EXABIPLSS. 

1. What' is the concave sur&ce of a semicircular 
vault, whose span is 40 feet, and its length 120 ? 

Ans. 7539,84 feet. 
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8. What is the concave mu&ce of a sQimciicular 
¥ault, whose span is 30 &6tj and its length 90 feet?- 

• Ans, 1413,72, 

PBOBLEfd IX. 

Given the height and dimensions of the base of a 
dome, to find its solidity. Rule — ^Multiply the area 
of the base by ^ of the height, and the product will bo 
the solidity required. 

EXAMPLE^. 

■ 

1. What is the solidity qf a spherical dome, the di- 
s^neter of whos6 circular base is 60 feet ? 

Ans. 66548,8 feet, solidity required. 

2. What is the sohd pontent of a spherical dome, the 
diameter of whoso circular base is 90 feet ? 

Ans. 763408,8 cubic feet 

PROBLEM X. 

To find the superficial content of a spherical dome. 
Ride — ^Multiply the area of the base by 2, and the pro- 
duct will be the superficial content required. 

XXAMPLES. 

• 

1. What is the expense of painting an oetagonsd 
spherical dome, each side of whose bd^se is 20 feet, at 
12 cents per square yard ? Ans. 51,603 dollars. 

2. What wiU be the expense of painting a hexagonal 
spherical ddme, each side of whose base ild 20 feet, at 
15 cents per square yard? Ans. $34,641. . 

PROBLEM XI. 

To find the solid content of a saloon. Rtde — ^Mol*- 
tiply the height of the arc by its projection, and that 
product by i of the perimeter of the ceiling, and that 

Sroduct again by 3,1416 together, and call the last proe 
uct A. 
From a side or diameter of the room, take a Uke side 
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or diameter of the ceiling, aiid multiply the square of 
die remainder by the proper factor found in the table of 
multipliers for* all regular polygons, atirf this product 
again by f of the height, and c3l the last product B. 

Multiply the area of ^ flat ceihng by the height of 
the arc, and this produet iaddi^ to the sum of A and B 
will give the content r^iiured. 
• 

EXAHFLBS* 

1. What is the soUd content of a saloon \ifith a circu- 
lar quadrautal arc of 2 feet radius springing over a 
rectangular room of 20 &et long, and 16 feet wide 7 ' 

Aris. 581,2629 feet 

2. Required- the capacity in cubic feet of a circular 
building of 40 feet in diameter, and 26 feet, high to the 
ceiling, covered with a saloon whpse circular arc is 5 
feet radius. Ans. 35614,8 cubic feet. 

PROBLEM XII. 

To find the solid content of the vacuity formed hy a 
groin arch, either circular or elliptical. ,Rule — ^Multi- 
ply the area of the base by the height, and the product 
again by ,904, and it wiH give the required soUdity. 

BXAHFLES. 

1. What is the solidity of the vacuity formed by a 
circular groin, each side of its square base being 12 
feet? Aris. 781,056 solidity required. 

2. What is the solidity of the vacuity formed by an 
elliptical groin, one side of its squared base being 20 feet, 
and the height 6 feet ? Ans. 2169,6 feet. 

PROBLEM XIII. 

To find the concave superficies^ of a circular groin. 
JZteZe— Multiply the area of the base by 1,1416, and the 
product will be the superfici^ required. 
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1. What is tife curve superficies of a circular groin 
axebf each side of it^.square base being 16 feet? 

Ans. 292,2496 dquaxe feet. 

2. What is the concave superficies of a circular groin 
arcby each side of its square base being 14 feet 3 

Am* 223,7536 square jfeet 
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SECTION XV. 



■ MENSURATION OP SOLIDS. 

PROBLE|M[ I. 

To compute the number of shot or shells in a finished 
pile. ' 

DEFINITION. 

Shot and shells are generally piled in three different 
forms, called trian^lar, square^ or oblong pileSj a,cc6xdT 
ing'to the form of their bases^ which are either trian- 
gular, square, or rectangular. 

A triangular pile is formed by the continual laying of 
triangular horizontal cours^ of shot, one above another 
in such a manner as that the sides of these courses 
called rows decreaise by unity from the bottom to the 
top row, which ends always in one shot. 

A square pile is formed by the continual laying of 
square horizontal courses of shot, one above another, in 
such manner as that the sides of these courses decrease 
by unity from the bottom to the top row, which ends 
also in one shot. 

The oblong pile may be conceived as formed from 
the square pile to one side or face, of which a number 
of arithmetical triangles equal to the face have been 
added, and the number of arithmetical triangles added 
to the square pile by means of which the oblong pile is 
formed, is always one less than the number of shot in 
the top TOW, or which is the same, equal to the difference 
af the bottom row of the greater side aM that of the less/ 
' To 'find the number e>f shot in a finished triangular 
pile. Rule — To the number of shot in the bottom row 
add 2j and multiply the sum by the number of shot k'i 

12 
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bottom row increased by one, and that product by the 
number of shot in the bottom row, and divide the pro- 
duct by -6, the quotient will be the mmiber contained in 
the pile. 

EXAAIPLES. 

1. How many shot are there in a regular triangular 
pile, the bottom row consisting of 8 on a side? Ans. 120. 

2. How many shot are there in a finished triangular 
pile, containing 30 on a side in the lower tier ? 

Ans. 4960 shot. 
8. How many shot are contained in ^ regulitr trian- 
^ar pile, Nv^hich has 20 in. a side ? Ans. ll40 shot. 

PEOBLEM II. 

To find the number of shot contained in a. finished 
square pile. Rule — lucres^ twice the number of shot 
in the side of the square by 1, and multiply the sum by 
the numbjer jncreased by 1, and that product by the 
number, and divide the product by 6, tfo quotient will 
be the number required. • 

EXAMPLES. 

1. How many shot or 'shells are there in a finished 
square pile, containing 20 ill a side ? Aus. 2870. 

2. What is the number of shot contained in a finished 
square pile, the lower tier containing 30 in each side ? 

Ans. 9465. 

3. Required the number of shot in a finished square 
pile, containing 12 in each side ? Ans. 650. 

PROBLEM III. 

To find the number oi shot or shells contained in a 
Wished oblong pile, .the number of courses and the 
number in the top row being given. Rate — To twice 
the number of courses increased by 1, add the product 
of the number less by 1, in the tqp row multiplied by 3, 
and multiply that sum by the product of the number of 
courses increased by 1, and that product again by the 
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nuiaiber of courses ; divide the last {»roduct bf %. and the 
qcMJtient will be the number sought 

EXAMFLPS. 

1. The number of courses in a finished oUong pile of 
sheUs is 30, and tbe number in the ^ xmr is 31, rt9i> 
quired the. mimber contained in the pile l 

Ans. 23405 shells. 

2. The number of courses of a finished oblong pile ia 
20, and the number in the upper course is 24, required 
the number contained in said pile ? Ans. 7700, 

3. The number of shot in the upper course of a 
finished oblong pile is 41, and the number of courses 30, 
how many shot are contained in said pile ? 

Ans. 28065 shot. 

PROBLEM IV. r 

To find the number of shot contained in an incom- 
plete pile of either ot the aforementioned forms. Rule — 
Find the number of shot which would be contai^ed in 
the pile if it were complete, according to the rule for its 
proper form, and likewise the number it would take to 
complete the same, subtract one result fi-oto the other 
and the remainder will be the number contained in the 
unfinished pile. 

EXAMPLES. 

1. .What is the number of shot contained in the in- 
complete triaii^ar pile, one side of the l^ottom course 
being 40 and the top course 20 ? . Ans. 101 50. 

2. How many shot are contained in the incomplete 
triangular pile, the side of the base containing 24 and 
the top 8? Ans. 2516. 

3. How many cannonballs are contained in the un- 
finished square pile, the side of the base containing 24 
and the top 8? ; Ans. 4760. 

4. What is the number of cannon shot contained in 
the unfinished square pile, the base having 30 on a side 
and the top 12 ? Ans. 8949. 
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• 6.. Ebw many diot axe in the unfiniated rectangular 
pile of 12 coursei9, the length of the base being 40 and 
20? Aqs.6144. 

6. Required the number of shot contained in the un- 
finished rectangular pile of 8 courses, the length and 
breadth of liie base containing 90 and 20 shot i 

Ans. 34S& 
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OF SPECIFIC GHAVITY. 

The Spei^c Gravities of bodies are their relative 
weights contained under the sarnie given magnitude as a 
cubic foot, a cubic inch, &c. 

The specific gravities of several sorts of bodies are ex* 
pressed by the numbers annexed to their na|nes in the 
following table, as found by actual experim^its, and are 
calculate to correspond ^idi a cubic foot o^ each in 
avoirdupois ounces. 

A TABLE OF SPECIFIC GttAYITIBS 09 BOiDHS. 

Platina (pure) one cubic foot weighs 23000 ouneecL 

Fine gold .... 19400 

Standard gold - - - 17724 

Quick silver (pure) - - « 14000 

Quicksilver (common) - - 13600 

Lead ... - . 11326 

Pine silver « - - • 11091 

Standatd silver - - - ' 10635 

Goppex/ - . . , • . 9000 

Gun metal , . . . 8784 

Cast brass . - - . SOOtt 

Steel . . - - . • 7860 

Iron - ' ^ . •- . 764S 

Cast Iron - - . - 7426 

Tin ' - - . . 7320 

Clear crystal glass - « • 3150 

Granite ^ - - - 3000 

Marble and hard stone - ' 2700 

Common green glass - - 2600 

^Flilit - .... 2570 

'Common stone - ,« - - 2680 

12* . 
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Clay and loam - - . 2160 ounces. 

Brick. - - . . . 2000 

GonunoiL eairth - - - 1984 

Nitre - .... 1900 

Ivory - ... - 1826 

Brimstone - . . • 1810 

Solid gunpowder - - • - 1746 

Sand .... . * 1620 

Coal ..... . 1250 

Pitch ^ ^ ... 1150 

Dry boxwood - - ^ , 1030 

Sea water - - - - 1030 

Common w^ter - - - 1000 

Dry oak - - - - 925 

Gimpowder clbsely shaken - 922 

Dry ash - - ... 80Q 

Dry maple - - - - 755 

Dry elm - - - - 600 

Dry for - - - - - 550 

Cork . - . - . . . 240 ^ • 

Air at a mean state - . - - If 

PROBLEM I.. 

To find the specific gravity of a body. Rule — ^When 
the body is heavier than water weigh it both in water 
and out of water, and take the diflferenoe which will be 
the weight Icfet in warter. Then, as the weightiest in 
water is to the whole or absolute weight, so is the specific 
gravity of water to the specific gravity of the body. 

. KXAjIPLES. 

1. If a stone weigh 10^6., but in water only 7, required 
its specific gravity . Ans. 3333 + avoirdupois oimces. 

2. If: a stone weigh 24^5., but in water only 20, what 
is its specific gravity. K:^, 6000. 

PROBI/EM II. 

When the body is lighter than water so that it will not 
sink, affix to it some other body heavier than water,* so 
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that die mass compounded of the two myay sink toge- 
geiber. Weigh the heavier body and. the compound 
mass separatdy, both in water and out of it^ and find 
bow much each loses in water, by stibtracting its we^ht 
in water.firom its weight in. air, Th^i as the di&r^ 
ence of these refhainders is to the'weight of the li^t 
body in air, so is the specific gravity of water to the 
specific gravity of the body. 

■• * ■ . ' . * 

• ' ■■ * • 

EXAHPLES. 

1. Suppose a piece of ehn weighs. 15Z6. in the air, 
and that a piece of copper which wei^^hs 18lb, in air 
and 161b, in water, is affixed, to it, ana that the cony- 
pound weighs 6/fr. ill water— Required the specific 
gravity of tne ehn. Ans. 600. 

2. Suppose a piece^ of dry oak weighs in air 3726., 
and a piece of copper that weighs 18lb.m aiir and 16 
in water, is affixed ta it, and tihiat the compound weighs 
13lb. in water — ^Required the specific gravity of the oak. 

Ans. 925 ounces. 

PROBLEM iir. 

To find the specific .gravity of a fluid. Hute — Take 
a piece of a body of Imown specific gravity^ weigh it 
botli in and out of the fluid, finding me loss of weight 
by taking the difference of the two ; then as the abso- 
lute Weight is to the loss of wei^t, so is the specific 
gravity of the solid to the .specific gravity of the fluid.. 

EXAMPLES. . 

1. A piece of cast iron weighed 34,61 ounces in a 
fluid and 40 ounces out of it-^-What is the specific 
gravity of the fluid? Ans. 1000. 

2. - A piece of cast brass weighed 35,376 ounces in a 
fluid, and out of it 40 ounces— What was the specific 
^avity of the fluid? Ans. 926; 

PROBLEM IV* ^ 

To find the quantities of two ingredients in a given 
coinpoUnd. ifc^/e— Take the difference of every pair 
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of the three specific ffraviti^ viz. of the compootid aad 
each ingredient, ana multiply the diflbrenc^ of every 
two by Sie third ; then as the greatest product is to this 
whole wei|^t of the cono^Kmo^ so isekeh of the other 
products to the weights of the two ing^redients. 

. BZ4WUS. 

1. A composition of 112^., heuu^ niade of tin and 
copper, whose specific gravity is found to be 8784— 
Required the quantity of each* Ans. 100 cop.-120 tin* 

2. A imposition of 4Slb,, being made oC tin and 
copper, whose specific gravity is found to be 8440— 
Wliat was the weight of each ingredient ? 

Airs. 34,1285 of coppei, and 13,8776 of tin. 

PROBLEM V. 

The weiffhtof a body being given tq find its n^agni- 
tude. RvSs^ — M the tabidar specific gravity of the 
body is to its weight in avoirdupois ounces, so is one 
cubic, foot, or 1728 cubic inches to itis solidity, in feet 
or inches respectively, 

1. Required the cont^t of an irr^fular block of 
marble that weighs 112 pounds. 

Ans; 71,68 cubic inches. 

2. Required the solidity of an irregular block of 
granite that weighs 300 pounds. 

Ans. 172^8 cubic inches. 

PROBtBM VI. 

To find the weight of a body when its magnitude is 
given. Rule — ^As one culnc foot is to the content of 
the body, so is its tabular specific gravity to the weight 
of^hebody. 

EXAMPLES. 

1. Required the weight of a bar of iron 2} inches 
bread, ^ inch in thiclmess, and 16 feet long. 

Ans. 66^3625 pounds. 



fire. XVIJ MENSURATION OF SOLIDS. 



141 



3. Required the weight of a block pf marble, whose ' 
length is 63 '&et, and its breadth and thickness each 12 
feet, these beins^ the dimensions of one of the stones iii 
the walls of Bsubec. 

Ans. 683i^ tons, X^hich is equal to the burden of an 

East India ship. 

3. What is the weight of a pint, ale measure, of gun- 
powder closely shaken ? Ans. 18,8 ounces. 

4. What is the weight of a cord of dry maple wood? 

Ans. 5400 nearly. 
6. What is the weight of a block of dry oak, which 
measures 12 feet lon^ 16 inches rwide, and 14 inches . 
thick? Ans. 1079 pounds. 

6. A common stone iis 4 feet long, 2 feet 6 inches 
wide, and one foot 9 inches thick — ^Wliat isits weight? 

Ans. 2756,25 poun&. 

7. What is the weight of a leaden ball i of an inch 
diameter ? Ans. 1,4477 — ounces. 

8. What is the weight of a cubic inch of standEurd 
gold? Ans. 10,257— avoirdupois ounces. 
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. MISCELLANEOUS ^^UESTIONS. 

1. How many square feet in a floor 16 feet 9 inches 
square? Ans. 280,5625 square feet 

2. If the floor of a room be 24 feet long, and 16 feet 
9 inches wide, what is the expense of flooring at ^,50 
per square ? ^ Ans. ^,03. 

3. If a piece of land be 40 chains iix length, and 35" 
in breadth, how maxiy acres does it contain 1 

, ' . Abs. 140 acres. 

4. The base and perpendicular of a right-angled tri^ 
angle, are 36 and 24 chains— What is the area and 
length of the hypotenuse ? . 

Ani?. 31,2 acres, 43,2666 + chains the length of the 

hypotenuse. > 

' B, The area of a rectangular parallelogram is 4,5 

acres, and the length exceeds the breadth by four chains 

— ^What is the length and breadth of the parallelogram ? 

Ans. 9 chains by 5. 

6. How much in length, that is 8 inches wide, wiU 
be equal to a square foot ? ' Ans. 18 inches. 

7. The diameter of a circle is 25 rods— Required the 
length of a stone wall that will enclose it. 

Ans. 78,54 rods. 

8. What is the length of a stone wall that will enclose 
an acre of land in the form of a circle ? 

Ans. 44,84 rods. 

9. How many perches of stone are sufficient to build 
a stone wall two feet thick, four feet six inches high, 
enclosing a circular garden, containing half an acre 
of land ? Ans. 288,3 perches. 

10. How many men may stand on an acre of laad^ 
allowing 12 square feet to each ? Ans. 3630 men. 
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11. The transverse a])d conjugate diameters of all • 
ellipsis, are 46 and 36 rods — ^What is its ar^a ? 

Ans. 8,1289 acres. 

12. IVo men carrying a weight of 128 pounds xm a 
pole fpur leet long, the wei|[ht hanging 6 inches from 
the contze— How mudiof its weight does one carry 
more than the other '^ Ans. 32 pounds. 

13. The diameter of a globe is 18 inches— What is 
its solidity? • Ans. 1,76716, cubic feet. 

14. I demimd the I^igth of the chord that will cut 
off i of the area of A circle, whose diameter is 60 chains. 

Ans. 67,856 chains, 
16. The -versed sine of the segment of a circle is 16 
feet, and the chord 64~T-What is the diameterof thecir* 
cle from which the segment was taken? Ans. 80 feet. 

16 The area oi a rectangular pasallelogram is 10 
acres, and the length of the sides are in the proportion 
of five to four — What are the length of the sides ? 

Ans. 11,18 + , 3jid 8,944 + chains. 
* 17. What is die length of a line which will allow my 
gardener to strike out a roiuid orangery containing 
40 rods of ground ? Ans.' 1 9,625 yards. 

18. What is the solidity of a cylinder whose length is 
42 feet, and.diameter 17 inches ? Ans. 66^2 +: 

19. What length of wire, without loss of metal, may 
be drawn, from a globQ 6 inches diameter, the diameter 
of the wire being A part of ah inch? 

Ans. 1600 yards. 

20. What is the sohdity of a cstst iron stove that 
weij^hs 4t)0 pounds ? Ans. 1489,45 + cubic inches. 

21. What is the solidity of a cone, whose diameter at 
the base is 40 inche;s', and perpendicular height 9 feet ? 

Ans. 26,18 cubic feet. 

22. How^many solid yards of earth must be thrown 
out to make a cellar 48 feet long, 27 wide, and 6 feet 
deep ? Ajis. 288 solid yards. 

23. How znany bushels will a cubic box, whose side 
is 4 feet 6 inches, contain ? Ans. 73,2245 + bushels. 

24. The perpendicular altitude of a cone is 8 feet — 
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What is the altitude when i of its solidity is cut off by 
a section parallel to, and adjoining its base ? 

Ans. 7y65 feet. 

95. Thp base of a right-angled triangle is 60 chaiiis, 
and its perpendicular 40, to be divided into two .equal 
parts by a line parallel to the pei^t^diculax — ^Required 
the length of the base of each part ? 

Ans. 35,3553 + and 14,6447, 

26. The area of a rectangular parallelofifram is ten 
acre's, 3 roods, and 8 rods, and the length of tlie diagonal 
is 60 rods^ — What is the length of the sides 7 

Aris. 48 and 36 rods. 
' 27. How manyipieces i of an inch square are con- 
tained in a circular piece of plank 6 inches' diameter, 
and I2 inches thick? V Ans. 2714 H- piecos.- 

28. How many ale gallons are contained in a cistern 
whose top diameter is 5 feet, bottom 6, and depth 7 feet 

Ans. 1021,8889 gallons. 

29. A well is dug 30 feet deep, 7 feet in diametti, 
and stoned so that the hollowspace is 2 feet 6 inches 
diameter — How many perches of stone were required to 
complete the same ? Ans. 61,047 perches. 

30. Required the transveriSe and conjugate diameters 
of an ellipsis in the proportion of 4 to 3, that will con- 
tain one acre of ground. 

Ans. 16,43 — rods the transverse, and. 12^32 +? the 
. .^conjugate required. 

31. What is the diameter of a solid globe of glass, 
wliich when blowh into a hollow globe until the shell 
is i of an inch in thickness, will be sufficient to corilain 
ten gallons of wine ? Ans. 7,45 + inches. 

32. What must be the depth of a cistern, whose diamcr 
ters are 5 feet, and 6, to contain 30 barrels ? 

Ans. 5,3 feet. 

33. Suppose a tree 100 feet long should break off, so 
that the top should reach the ground 40 feet from the 
base, the broken part resting upon the stump or upright 
part — What would be the length of the broken piece. 

Ans. 58 feet. 
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34. The mountain Teneriffe, is 2,5 miles high — ^How 
far may it be seen by an eye elevated five feet above 
the surface, allowing the diameter of the earth to be 
fiOOO miles ? Ans. 144,195 -f- miles. 

35. What is the diameter of that globe, whose solidity 
is equal to f of the area of its surface? Ans. 4 inches. 

36. How many cannon balls, 4 inches diameter, with- 
out loss of metal, may be run from a ton of cast iron ? 

Ans. 249. 

37. If the three sides of a scalene triangle be 40, 50, 
and 60 rods, how many acres does it contain ? 

Ans. 6,2 acres. 

38. The difference between the diagonal of a square 
and one of its sides is 6 chains — What is its area ? 

Ans. 21,025 — acres. 

39. The area of a scalene triangle is 9,6 acres, the 
base is 20 chains, and the other two sides are in the 
proportion of 3 to 4 — What is the length of those sides ? 

Ans. 16 and 12 chains. 

40. The two diameters of an oblate spheroid are in 
the proportion of 5 to 6, and its solidity is equal to that 
of a globe 18 inches diameter — What are the two di- 
ameters of the spheroid? 

Ans. 1,918 — arid 1,598 + feet. 

41. What is the difference in solidity between an ob- 
late spheroid, whose diameters are 18 and 15 inches,, 
and a prolate spheroid of the same dimensions? 

Ans. 424,116 cubic inches. 

42. If a cistern whose diameters are 48 and 60 inches, 
and depth 6 feet, be filled half fiill of water, what will 
be the depth ? Ans. 2,676 — feet. 

43. The area of an equilateral triangle is 24 acres— ;- 
What is the length of its sidles ? 

Ans. 23,5426 + chains. ' 

44. What is the length of the sides of a cubic box 
that contains 60 bushels ? Ans. 50,53 + inches. ' 

45. A circular garden contains heilf an acre, wl\ich is 
farrbunded by a^avel walk that contains i of the area 
of the garden — ^What is the width of the walk ? 

13 Ansk ,595 rods. 
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46% How many perches of stone will be sufficient to 
make a cellar wall under a building 42 feet long, and 
26 feet wide, provided the wall be two feet thick, and 
7 feet high ? Ans. 108,6 + perches. * 

47. What is the solidity of an iron anchor that 
weighs 2 tons ? Ans. 9,376 + cubic feet 

4S. Required the solidity of the largest equilateral 
triangular pyramid, which may be cut from a globe.3 
feet in diameter, and likewise the solidity of the chips 
that reduces it to a pyraniid. 

Ans. 2,2083 -f cubic feet the solidity of the pyramid, 

and 1 1,9289. the solidity of the chips. 

49. Suppose the diameter of a circle is 60 chains— 
What is the length of the arc contained between the 
two radii, including an angle of 24 degrees ? 

Ans. 12,5664. 

60. The area of^a rectangular parallelogram is 5 
acres, and the wall that encloses it ts 120 rods in length 
— What is the length of its sides 7 Ans. 40 and 20 r<Ss. 

51. The length of the side of an octagon is 20 feet — 
How many square yard's of ground does it stand on? 

Ans. 214,5967 + square yards. 

52. The depth, top, and bottom diameters of a copper 
kettle, are respectively in the proportion of 6, 5, and 4, 
and it contains 25 ale gallons — Yv^hat is the depth, and 
likewise the diameters of the bottom and top ? 

Ans. depth 25,14 inches, top diameter 20,95, and the 

bottom 16,76 indhes. 

53. What must be the diameter of a cylinder 60 feet 
long, to make 90 solid feet when hewn square ? 

Ans. 1,732 feet. 

54. The three sides of a scalene triangle containing 
60 acres, are in the proportion of 5, 8, and 7 — ^What is 
the length of the sides ? 

Ans. 47,0848, 41,1992, and 29,428 chains. 

55. The sides of a scalene triangle, are 40, 50, and 
60 chains, to be divided into three equal parts by lines 
parallel to the base — Required the length of the base oj^ 
each part / Ans. 49 — and 34,636 — chains. 
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66. The two equal sides of an isosceles triangle are 
each 30 chains, and the third side 20 chains, to he di- 
vided into two parts, in the proportion of three'^to two, 
the fifreater partparallel to, and next the base — ^Required 
the length of the sides of the smaller part. 

Ans. 19— chains the length of each of the equal sides, 

and 12,66 — the base. 

57. *The transverse and cox^jugate diafneter of an 
ellipsis are 60 and 40 chains — ^What is its periphery? 

Ans. 167,555 chains. 

58. The base of a right-togled triangle is 40 chains, 
and the perpendicular 30 — What is the diameter of tiiie 
greatest circle that can be inscribed ijO^ithin it ? 

' Ans. 20 chains, 

59. The hypotenuse of a right-angled triangle is 42 
chains; and if a perpendicular be erected from the ei.d 
of the h3rpotenuse to intercept a line drawn froia the 
point of the triangle, the length of the perpendicuiur 
and that line will l£ 124 chains — What is the length cf 
each side separately ? 

Ans. 69,1129 chains, and 64,8871 — . 

60. The chord of the segment of a circle is 11 inches, 
and the diameter of the circle from which it was taken 
18 inches — What is the versed sine ? 

Ans. 1,8771 inches. 

61. The length of three perpendiculars dropt from a 
point within an equilateral triangle is 27 chains — What 
is the area of the triangle ? Ans. 10,52429 + acres. 

62. What is the diameter of a globe whose greatest 
inscribed cube is 16 inches on a side ? 

Ans. 27,7 + inches. 

63. What length of a cylinder, 16 inches diameter, 
will make 36 solid feet, when hewn square? 

Ans. 40,5 feet. 
64: What is the length of the side of a square piece 

* Mol^y tiite snm of the squares of the transverse and eonjagate 
dsameter.^ by four, and extract the square root of the product, to 
which root t^d k of the conjugate, the sum will be the curre of the 
ellipsis reqiniisd. 
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o£ land which contains as many acres as there arcs 
chains in the perimeter ? Ans. 40 phains; ^ 

- 65. The diflFerence between a circumscribing square 
and the inscribed circle is four acres — ^How many 
chains are contained in the length of the side? 

Ans* 13,666 + . 
66. The perpendicular altitude of a square pyramid 
is 18 feet, which, is to be divided by sections parallel to 
the base, into three equal parts^-Required the perpen- 
dicular altitude of each part ? 

. Ans. 12,43, 3,244, and 2,276 fefet. 
.67. The sum of the base and perpendictdar of a right- 
angled triangle is 70 rods, and the hypotenuse is 50 — 
What is the separate length of the sides ? 

Ans. 40 and 30 rods. 

68. What are the dimensions of a cistern sufficient 
to hold 30 barrels, whose length, top, and bottom di- 
ameters are in the proportion of 5, 4, and 3. 

Ans. 6,883 + feet the length, 5,6064 feet bottom 

diameter, 4,1298 top diameter. 

69. *The separate lengths of three lines drawn fiom 
a point within an equilateral triangle, to each of the 
angles are 20, 30, and 45 diedns — ^Required the area of 
the triangle. Ans, 116,9066 + acres. - 

70. What is the length of the side of a cubic box 
which contains its largest inscribed globe, and 1 bushel 
to fill the vacancies ? Ans. 16,526 + ipch^. 

71. The sum of the diagonal, and breadth of aparal-* 
lelogram is 64,chains, and the length 40-— What is the 
area ? Ans. 78 acres. 

72. The foot of a ladder 40 feet lonff, was so placed, 
that at one side of the street it reached the building 24 
feet from the ground, and on the opposite 16 reet — 
What was the breadth of the street 7 

Ans. 68 &et 8 inches. 

* Find the mean proportion between the greater and less pf tlM 
given numbers and multiply^ it by two, and to that product add the 
oth^ given distance, and divide the sum by the square root of tlie 
number three, the quotient will be the length of the side nearly. 
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73. The side of a rhombus is 30 chains, and the per* 
p^idicular 12— What is the length of the longer dis^ 
gonal? Ans. 58,739—. 

74. The longer di ago nal of a rhombus is 24 chains, 
and ibe shorter 18 — What is the length of the sides 7 

Ans. 15 chains. 

75. The transverse and « conjugate diameters of an 
ellipsis are 42 and 36 rods — What is the length of the 
side of an equilateral triangle that contains half the 
area ? Ans. 37,03 rods. 

76. Tte distance of the centres of two circles, whose 
diameters are each 50 rods, is equal to 30 rods — How 
many acres are enclosed by their circumferences ? 

Ans. 3368,285 square rods= 21^0518 — acres. 

77. A gentleman has a rardett 100 feet long, and 60 
feet wide, and a gravel walk is to be made of an equal 
width half round it — What must the width of the walk 
be, so as to take up just \ of the ground ? Ans. 10 feet. 

78. What is the expense of painting a ccmical spire 
whose altitude is 120 feet, and circumference at the 
base 60 feet, at 8 cents per yard ? Ans. $3,21. 

79. A cubical foot of brass is to be drawn into a wire 
of tV of to^ inch in diameter — What will be the length 
of the wire, allowing no loss in the metal ? 

Ans. 5,556 + miles. 

80. Three men bought a tapering piece of timber 
which was the frustrum of a square pyramid ; one side 
of the greater end was 3 feet, one side of the less end 
1 foot, and the length 18 feet — What is the length of 
each man's part, supposing they paid equally, and con* 
sequehtly have equal shares ? 

Ans. 10,17, 4,56, and 3,27 feet. 

81. The solidity of a bushel measure is 2150,4252 
sdid inches— What is the diameter of a circuleur half 
bushel whose depth is 8 inches 7 

Ans, l2,45g inches the diameter. 

82. If a conical glass whose diameter is 5 inches, 
and altitude 6 inches, be filled full of water, and a globe 
4 inches diameter be dropt in the glass, so that tcoxr 

13* 
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the centre of the ball to the vertex of the gloss shall be 
6,148 inches, how many cubic inches of wiater will be 
displaced by the ball ? Ans. 26,8144 cubic inches. 

83. Suppose two wheels, the one 6 feet diameter, and 
the other 4, be placed on an axletree 12 feet long, and set 
rolling on a plane till they describe a circle — rWhat is 
the diameter of the circle made by the greater wheel, 
and the area of the ring contained between the circles. 

Ans. 120,1 4* feet the diameter, and 4075,28352 

square feet the area of the ring. 

84. Begii^ng at the northeast corner and running 
south 10 chains, thence west 20, thence north 8 diains, 
thence to the place of beginning ; it is required to lay 
off from the southwest corner on the south line, 8 acres 
—How far from the southwest corner must the line be 
drawn, and what will be its length ? 

Ans. 8,94437 + chains its length, and 9,4427 chains 

from the southwest comer. 

85. How far from the vertex of a cone measured on 
the slope, whose diameter at the base is 4 feet, and per- 
pendicular altitude 12 feet, must it be cut off so that I 
of the timber may be left at the vertex 1 

Ans. 11,05 feet. 

86. If the diameter of the earth at the equator be 
8000 miles, what is the diameter at the 45th degree of 
north latitude, allowing the. earth to be a complete 
sphere ? Ans. 5656,85424 miles. 

87. Being on thie si^e of a river, and wishing to know 
its breadth, and having no instrument for measuring 
distances excepting a rule two feet in length, I set a 
stake where I stood, and nieasured back from the river 
20 feet, and set a stake directly to range with the former 
and a tree which erew on the opposite bank ; then at 
right angles from this place 1 measured the distance of 
16 feet, and set another stake, then on the line first 
drawn at the river's brink I set another stake directly 
between the tree and the stake ; and lastly, measured the 
distance between the stakes at the river's brink, and 
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found th^B to be 15 feet 6 indies asunder— What was 
then the breadth of the stream ? Ans. 620 feet. 

. 88. From a point within an equilateral tri^n^e I 
measured the distances to each of the angles, and rc^nd 
that if i? of the; two greater distances were added to the 
less, the sum would be 25 chi^ns ; and if i of the less and 
greater were added to the other, the sum wQuld be the 
SfBuaoe ; and if i of the two less were added to the greater, 
the sum would likewise be 25 chains — ^what was the 
length of the sides of the equilateral triangle, and the 
distances from each of the angles to the pomt within. - 

Ans. 13, 17, and 19 chains the distaQces, and 27,96 -4r. 

chains the length of the i^ida. 

89. Four men bpu^t a grindstone of 5 feet in diame- 
ter — How much of its diameter must each ^ind off to 
have equal shares of the stone, if one first grind his part^ 
and then the next, &c. till the stone is ground away^ 
nyiMng no allowance for the eye 1 

Ans. 8, 9,5736, 12,4264, and 30 indxes. 

90. The area of a pertain piece of land contain^ 
between three equal circles whose peripheries touched 
each other, is two acres — What is the diameter of that 
drde which will just endose the three ? 

Ans, 47,98646. 

91. Three gentlemen's seats are in the form of a sca- 
lene triangle ; from A to B is 2,5 miles, from A to C is 
2,4, and from B to C 2 miles — What will be the dis- 
tance to a school house equally distant from each of the 
seats ? Ans. 1,343 miles. 

92. The three sides of a scalene triangle are 20, 30, 
and 40 rods — What is the diameter of a circle which 
wijl pass through all three of the angles ? 

Ans. 41,312 + rods. 

93. *The longest diagonal of a rhombus is 21 chains^ 
and the area is 48 square chains, and the longest and 

* To tire square of half the diagonal add the perpendicular, and 
likewise its square, and multiply the sum by 4, the square root t)f 
the product will be the sum of the required sides ; you will then have 
the sum of two sides and their proportion to find the sides separately. 
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flbortest sides are in the proportion of 86 to 50 — ^Whal 
are the lengths of the sides? Ajbls. 17 and 10 chains. 

94. A gentleman purchased a certain tract of land in 
ibe form of a ctrde, at 20 dollars per acre, the dollars 
^hieh encompassed it exactly paid for it If a dollar 
be an inch and a half in diameter, what was the diame- 
ter of the piece of land, and what did it cost? 

Ans. 1056 chains the diameter, and it codt 

1751656,6288 dollars. 

95. The side of a hexagon is 16 feet— What is its 
area, and likewise the len^^n of a pei^ndicular let fidl 
&om the centre to the mi&le of one of its sides ? 

Aus. 665,1074 + square feet the area, and 13,8564 

feet the perpendicular. 

96. The area of a regular pentagonal field is 6 acres, 
2 roods, and 25 perches — ^Required the length of the 
fi^ide. Aqs. 22,936 + perches. 

97. Suppose the diameter of the earth to be 8000 
miles, and the moob 2180, and that at a mean rate they 
are 240000 miles asunder — How far firom the earth is 
the centre of gravity, provided their densities be equal ? 

Ans. 866,35875 miles above the surfece. 

98. A father bequeathed to his three sons the greatest 
equal circles that could be formed within the periphery 
of oiie whose diameter was 100 chains, and the remain- 
der to the widow — ^How many acreis was the portion of 
each? 

Ans. 169,167716 acres each of the son's share, and 

277,896852 acres the widow's part. 

99. The base of a scalene triangle is 40 chains, and 
the other two sides are in the proportion of 3 to 2, and 
if a right line be drawn frohi the middle of the base to 
its opposite angle, its square will be 250 — Required 
the length of the other two sides. 

Ans. 30 and 20 chains. 

100. A gentleman owning a farm containinff 785,4 
acres in the form of a circle, gave to his nine daughters 
the nine largest pentagons tliat could be formed with 
an angle of each touching the periphery of the circle ; 
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to his son the largest nonagon that could be fonned 
about the bases of the pentagons ; and the remainder to 
the widow— What was the share of each ? 

Axis. 191,63578 acr^ tji^iar^ of the uonagon, and 
consequently the son's share ; 63,30674 acres each of the 
daughters' share; and 11^^10366 acres the widow's 
part. 
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▲BEAS OF THE iSEGMEim OF ▲ (SBOLB WHOSE lUAlOTIB V mnTi 
AND SUPPOSED TO BB DIVISBD IMTO ONE THOUaAHD BQTTAL FABXa. 






^ 



Segments, 
area. 
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SegmentSi 
area. 



,001 
,002 
,003 
,004 
,005 



,006 
,007 
,008 
,009 
,010 



,011 
,012 
,013 
,014 
,016 



,016 
,017 
,018 
,019 
,020 



,021 
022 
,022 



,000042 I 
,000119 I 
,000219 
,000337 
,000470 

,000618 
,000779 
,000951 
,001135 
,001329 

,001533 
,001746 
,001968 
,002199 
,002438 

,002685 
,002940 
,003202 
,003471 
,003748 

,004031 
,004322 
,004618 



,024 
,025 
,025 
,027 
,028 

i029 
,030 
,031 
,032 
,033 

fiU 
,035 
,036 
,037 
,038 

^ 
,040 
,041 
,042 
,043 

l044 
,045 
,046 



,004921 
,006230 
,006646 
,005867 
,006194 

,006527 
,006865 
,007209 
,007558 
,007913 

,008273 
,008638 
4^009008 
,009383 
,009763 

,010140 
,010537 
,010931 
,011330 
,011734 

,012142 
,012564 
,012971 



,047 
,048 
,049 
,050 
,051 

fi62 
,053 
,054 
,055 
,056 

fi^ 
,058 
,059 
,060 
,061 

^062 
,063 
,064 
,065 
,066 

i067 
,068 
,069 ( 



,013392 
,013818 
,014247 
,014681 
,016119 



,015561 
,016007 
,016457 
,016911 
,017369 

,017831 
,018296 
,018766 
,019239 
,019716 



,020196 
,020680 
,021168 
,021669 
,0221541 



,022662 
,023164 
,023669 
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fvenwd 


S^gmeuta. 


VenMd 


SegmBntB. 


Vened 


Ma- ..JM 


Bines. 


area. 


Bines. 


area. 


sines. 


area. 


,070 


,024168 


,102 


,042080 


,134 


,062707 


,071 


,024680 


,103 


,042687 


,136 


,063389 


,072 


,025196 


' ,104 


,043296 


,136 


,064074 


,073 


,025714 


,105 


,043908 


,137 


,064760 


,074 
,076 


,026236 


,106 
,107 


,044522 


,138 
,139 


,066449 


,026761 


,045139 


,066140 


,076 


,027289 


,108 


,046759 


,140 


,066833 


,077 


,027821 


,109 


,046381 


,141 


,067628 


,078 


,028356 


,110 


,047005 


,142 


,068226 


,079 
,080 


,028894 


,111 
,112 


,047632 


,143 
,144 


,068924 


,029435 


,048262 


,069626 


,081 


,029979 


,113 


,048894 


,145 


,070328 


,082 


,030526 


,114 


,049528 


,146 


,071033 


,083 


,031076 


,115 


,0^0165 


,147 


,071741 


,084 
,085 


,031629 


,116 
,117 


,060804 


,148 
,149 


,072450 


,032186 


,051446 


,073161 


,086 


,032745 


,118 


,052090 


,150 


,073874 


,087 


,033307 


,119 


,062736 


,151 


,074689 


,088 


,033872 


,120 


,053386 


,152 


,075306 


,089 
,090 


,034441 


,121 
,122 


,064036 


,153 
,154 


,076026 


,035011 


,054689 


,076747 


,091 


,035585 


,123 


,066345 


,155 


,077469 


,092 


,036162 


,124. 


,056003 


,156 


,078194 


,093 


,036741 


,126 


,056663 


,167 


,078921 


,094 
,095 


,037323 


,126 
,127 


,057326 


,168 
,169 


,079649 


,037909 


,057991 


,080380 


1,0% 


,038496 


,128 


,058658 


,160 


,081112 


,097 


,039087 


,129 


,059327 


,161 


,081846 


fi98 


,039680 


,130 


,059999 


,162 


,082682 


,099 


,040276 


,131 


,060672 


,163 


,083320 


,100 


,040875 


,132 


,061348 


,164 


,084069 


,101 


,041476 


,133 


,062026 


,165 


,084801 
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Versed 
Bines. 



Segments, 
area. 



Versed 
sines. 



Segmepts. 
area. 



Vereed 
siaes. 



Segments, 
area. 



166 
167 
168 
169 
170 



171 
172 
173 
174 
175 



176 
177 

178 
179 
180 



181 
182 
183 
184 
185 



186 
187 
188 
189 
190 



191 
192 
193 
194 
195 
196 
197 



,085544 
,086289 
,087036 

,087785 
,088535 

,089287 
,090041 
,090797 
,091554 
,092313 

,093074 
,093836 
,094601 
,095366 
,096134 

,09690S 
,097674 
,098447 
,099221 
,099997 

,100774 
,101553 
,102334 
,103116 
,103900* 

,104685 
,105472 
,106261 
,107051 
,107842 
,108636 
,109430 



198 
199 
200 
201 
202 



203 
204 

205 
206 
207 



208 
209 
210 
211 
212 



213 
2i4 
215 
216 
217 



218 
219 
220 
221 
222 



223 
224 
225 
226 

227 
228 
229 



110226 
111024 
111823 
112624 
113426 



114230 
115035 
115842 
116650 
117460 



118271 
119083 
119897 
120712 
121529 



122347 
123167 
123988 
124810 
125634 



126459 

127285, 

128113 

128942 

129773 



130605 
131438 
132272 
133108 
133945 
134784 
135624 



,230 
,231 
,232 
,233 
,234 

^ 
,236 
,237 
,238 
,239 

^ 
,241 
,242 
,243 
,244 

^ 
,246 
,247 
,248 
,249 

^ 
,251 
,252 
,253 
,254 

^255 
,256 
,257 
,258 
,259 
,260 
,261 



136465 
137307 
138150 
138995 
139841 



140688 
141537 
142387 
143238 
144091 



144944 
145799 
146655 
147512 
148371 



149230 
150091 
150953 
151816 
152680 



153646 
154412 
155280 
156149 
157019 



157890 
168762 
159636 
160510 
161386 
162263 
163140 
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▼aned 


fl«DMntl. 


T«Med 


SegfOeatB. 


▼aned 


Ootoioniik 




MMi. 


iwi. 


slnea. 


artia. 


■inea. 


area. 




,262 


,164019 


,294 ,192684 i 


,326 


,222277 




,263 


,164899 


,295 ,193596 | 


,327 


,223215 




,264 


,166780 


,296 


,194509 


,328 


,224154 




,265 


,166663 


,297 


,195422 


,329 


,226093 




,266 
,267 


,167546 


,298 
,299 


,196337 


,330 
,331 


,226033 




,168430 


,197252 


,226974 




,268 


,169316 


,300 


,198168 


,332 


,227916 




,269 


,170202 


,301 


,199085 


,333 


,228858 




,270 


,171089 


,302 


,200003 


,334 


,229801 




,271 
,272 


,171978 


,303 
,304 


,200922 


,335 
,336 


,230745 
,231689 




,172867 


,201841 




,273 


,173768 


,305 


,202761 


,337 


,232634 




,274 


,174649 


,306 


,J03683 


,338 


,233580 




,276 


,175642 


,307 


,2ib4605 


,339 


,234526 




,276 
,277 


,176435 


,308 
,309 


,205527 


,340 
,341 


,235473 




,177330 


,206451 


,236421 




,278 


,178226 


,310 


,207376 


,342 


,237369 




,279 


,179122 


,311 


,208301 


,343 


,238318 




,280 


,180019 


,312 


,209227 


,344 


,239268 




,281 
,282 


,1809^18 


,313 
,314 


,210154 


,345 
,346 


,240218 




,181817 


,211082 


,241169 




,283 


,182718 


,316 


,212011 


,347 


,242121 




,284 


,183619 


,316 


,212940 


,348 


,243074 




,286 


,184521 


,317 


,213871 


,349 


,244026 




,286 


,185426 
,186329 


,318 


,214802 


,360 


. ,244980 




,287 
,288 


,319 


,215733 


,351 


,245934 




,187234 


1 

,320 


,216666 


,352 


,246889 




,289 


,188140 


,321 


J217599 


,353 


,247845 




,290 


,189047 


,322 


,218533 


,354 


,248801 


« 


,291 


,189966 


,323 


i3|19468 


,386 


,249757 




,293 


,190664 


,324 
1 ,325 


,220404 


,366 


,250715 




,393 1 ,191776 


,221340 


•367 


,251673 






< 
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>F A cnt 


CLE. 


Vened 


Segments. 


Verged 


Segments. 


Vened 


Segmmlik 


Bines. 


atfJL 


sines. 


area. 


Binei. 


area. 


,358 


,252631 


,390 


,283592 


,422 


,316016 


,359 


,253590 


,391 


,284568 


,423 


,316004 


,360 


,254550 


,392 


,285544 


,424 


,316992 


,361 


,255510 


,393 


,286521 


,426 


,317981 


,362 
,363 


,256471 


,394 
,396 


,287498 


,426 
,427 


,318970 


,257433 


,288476 


,319959 


,364 


,258395 


,896 


,289453 


,428 


,320948 


,365 


,259357 


,397 


,290432 


,429 


,321938 


,366 


,260320 


,398 


,291411 


,430 


,322928 


,367 
,368 


,261284 


,399 
,400 


,292390 


,431 
,432 


,323918 


,262248 


,293369 


,324909 


,369 


,263213 


,401 


,294349 


,433 


,325900 


,370 


,264178 


,402 


,295330 


,434 


,326892 


,371 


,265144 


,403 


,296311 


,436 


,327882 


,372 
,373 


,266111 


,404 
,405 


,297292 


,436 
,437 


,328874 


,267078 


,293273 


,329866 


,374 


,268045 


406 


,29^56 


,438 


,330868 


,375 


,269013 


,407 


,300238 


,439 


,331660 


,376 


,269982 


,408 


,301220 


,440 


,332843 


,377 
,378 


,270951 


^09 
,410 


,302203 
,303187 


,441 
,442 


,333836 


,271920 


,334829 


,379 


,272890 


,411 


,304171 


,443 


,336^2 


,380 


,273861 


,412 


,305156 


,444 


,336816 


,381 


,274832 


,413 


,306140 


,446 


,337810 


.382 
,383 


,275803 
,276775 


,414 
,416 


,307125 


,446 
,447 


,338801 


,308110 


,339798 


,384 


,277748 


,416 


,309096 


,448 


,340793 


,386 


,278721 


,417 


; ,310081 


,449 


,341787 


386 


,27%94 


,418 


,311068 


,460 


,343782 


t387 


,280668 


,419 


,312064 


,451 


,343877 


hsss 


,281642 


,420 


,313041 


,4681 


,344772 




,282617 


,421 


1,314029 


' im»\ 


,346768 
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▼enMd 


BegmentB. 


Tened 


• 


Vemd 


SegmaiMi. 


sines. 


arsa. 


•IDM. 


ana. 


■IBM. 


area. 


,464 


,346764 


,470 


,362717 


,486 


,378701 


,456 


,347769 


,471 


,36371 5 


,487 


,379700 


,466 


,348765 


,472 


,364713 


,488 


,380700 


,457 


,349752 


,473 


,366712 


,489 


,381699 


,468 
,459 


,360748 


,474 
,475 


,366710 


,490 
,491 


,382699 


,361745 


,367709 


,383699 


,460 


,352741 


,476 


,368708 


,492 


,384699 


,461 


,353739 


,477 


,369707 


,493 


,385699 


,462 


,354736 


,478 


,370706 


,494 


,386699 


,463 
,464 


,356732 


,479 
,480 


,371705 


,496 
,496 


,387699 


'366730 


,372674 


,388699 


,465 


,357727 


,481 


,373703 


,497 


,389699 


,466 


,358726 


,482 


,374702 


,498 


,390699 


,467 


,359723 


,483 


,376702 


,499 


,391699 


,468 


,360721 


,484 


,376702 


,600 


,392699 


,469 


,361719 


,486 


,377701 
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VALUABLl? BOOKS 

LATELY PUBLISHED AND TOR SALE BY 

M'ELRATH, BANGS & Co., 

No. 29 ANN-STREET, NEW YORK. 

LIFE OP PATRICK HENRY, by William Wirt, Esq. Seventh 

revised edition, with a Portrait of Patrick Henry. 1 voL 8vo. 

Price $2. Three large editions have been sold within the last two 

years—The seventh edition, which will be printed on beautifal 

Paper, and on the same handsome dear type as the former editions, 

is now in press and wiil be published by the 1st ox February. 

WirVs Life of Henry, — No roan living was better, fitted than the Hon. William 

Wirt, to write tbe life of Patrick Henry. No eon could have illustrated, and 

sought out amidst the discordant elements of faction and misrepresentation, the 

noble traits of a father^s character more faithfully, and more in the q)irit of filial 

love, than Wirt has done in the dase of Henry.— 'This admirable volume should 

be found in every American Library: — Badger's Messenger. 

Of the merits of this work, which ranks among the American Classics, it is su- 
perfluous to speak. Few American Biographies, if any, have been more popular, 
and it deserves the popularity it has attained as well on .account .of its literary 
merits, as for the interesting character of the illustrious individual whose fame v 
recofds.^ — Commercial .Advertiser. 

THE MOSAIC HISTORY OP THE CREATION OF THE 
WORLD ILLUSTRATED: By discoveries and experiments 
derived from the present enlightened state, of science ; with re- 
flections mtended to promote vital and practical religion. By Tho- 
mas Wood, A. M. Revised and improved by the Rev. John P. 
Durbin, A. M., Professor of Languages, Augusta College, Ken- 
tucky. 1 voL 8vo. Price S2. 

To clergymen and others whose libraries are small, it will be especially usefta) ; 
for it embraces almost Uie whole circle of the Natural Sciences, and contains much 
valuable theology. — E^iseopcX Watchman. 

It is with peculiar pleasure that we welcome from the press, such works as tbe 
one before us, in which we are called to view, with rational and enlightened sci- 
ence, the stupendous fabric of creation as evidencing a "marvellpus display of Om- 
nipotence*' assuring us of the Divine existence. — Ckristian Watchman. 

A COMPLETE SYSTEM OP MENSURATION of Superfi- 
cies and Solids, of all regular figures, calculated for the use of 
Schools, Academies, and private learners. By Tobias Ostrander, 
Teticher of Mathematics, and Author of the Planetarium and As- 
tronomical Calculator. — Price 75 cents. By the doz. $6, 

A KEY TO THE COMPLETE SYSTEM OF MENSURA- 
TION, containing solutions to all the problems and questions 
therein contained.— -Price 75 cents. By the doz. $6. 
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From tli« vHi ious flattering notices of the work, the pubUshen select the fofioW'' 
ing by Mr. E. A. Smith, teacher of Mathematics: 

" I liave given some attention to ' Oslrander's Mensuration,* and I do not liesi^ 
tate to pronounce it a worlc better adapted to the wants oflearners in general, than 
any other woric of the kind with which I am acquainted. The subject of mensu' 
ration has been too much neglected in our schools ; and, in my opinion, this neglect 
has arisen from the want of the suitable books, or those in which the subj^t itf 
reduced to the level of ordinary minds, so as to be generally useful to tfie practical 
x^orkman and the artisan.*' 

*<The plan of this work is good, the arrangements simple and natural, and the 
whole, so far as we can judge, admirably adapted to tlie use of Schools and Private 
Learners. — V. S, Oazetie. 

" It is generally known that this useful branch of education has been too long 
neglected, and that no productiop, well calculated for the use of- common achoour 
has, before this, made its appearance. Ttarose who have written on the subject, 
have calculated their works more particularly for the use of colleges than other 
seminaries of learning ; and conse()uently the great mass of the people have not 
had an opportunity of extending their researches beyond the common limits of 

Elain arithmetic ; and the farmer and mechanic, who are immediately concerned, 
ave not had the privilege of becoming acquainted with thi^t branch of education,, 
which their daily avocations demand. 

" The design of the author is to remove the evil,— «nd to aid l>oth teachers and- 
Btudents in acquiring a knowledge of this pleading, useful, and entertaining branch 
of science. * * * * The student is led along with problems easy and cdmple, to 
thois of more complicated results.** — Extract from the Aii^m'^s preface. 

THE ELEMENTS OF NATURAL AND EXPERIMENT- 
AL PHILOSOPHY, illustrated by one hundred engravings— l^ 
Rev.. DAVID BLAIR, A. M. including 

PHYSICS, ACOUSTICS, 

DYNAMICS, OPTICS 

MECHANICS, ■ ELECTRICITY, 
HYDROSTATICS, GALVANISM, :S 

HYDRAULICS, MAGNETISM, 

PNEUMATICS, ASTRONOMY, 

according to the latest discoveries, with questions at the bottom of 
eacl\ page. Revised, corrected, newly arranged, and greatly im- 
proved and enlarged, with many useful and miportant additional 
illustrations, experiments, observations, &c. By E. A. Smith. 
Price 62i^ cents. By the dbz. $5 46. 

" This is perhaps the best work on general physics that is before the public.** 

**This edition of Blair and Smith*s Philosophy contains more matter, and is in- 
ecMDparably better arranged than any otlier work now in use «a a schoolbook.** 

*' In order to rectify inaccuracies, supply defects, and to bring the work to a more 
consistent and systematic form, it was found necessary that the book should be 
earefhily and thoroughly revised, the subjects newly arranged and a coneideraUe 
portion of it re -composed. In performing this task, the Editor has endeavored to 
avail himself, as far as was consistent wkh the plan of an elementary work, of 
those advantages which have been afforded him by the publication of new dis- 
coveries, and new works in science, besides some original remarks and observa- 
tions interspersed throughout the diiferent parts of the volume. 

The duestions for Examination have been prepared and placed at the bottom 
of each page, in accordance with a plan which has always met the approbatioa of 
the Editor. 

The Editor feels full confidence in recommending this volume to the attention 
of Instructors, in accordance with the manner in which it is now presented to the- 

gublie, being well assured that it will not only diminish the labor of tlie teacher,, 
ut facilitate the improvement of the learner, in one of the most useful and inter- 
ecting branches of human knowledge ^Editor's Preface. 



Ill 

T^HE PLANETARIUM AND ASTRONOMICAL CALCU- 
LATOR, containing the distances, diameters, periodical and diur- 
nal revolutions of all the Planets in the Solar System, with the di- 
lameters of their satellites, their distances from, and the period of 
their revolutions around their respective primaries ; together with 
the method of calculating those distances, diameters, and revolu- 
tions. Also, the ^method of calculating solar and lunar eclipses- 
numerous engravings and illustrations, for the use of Schools, 
• Academies, and Private Learners ; with notes, examples, and in- 
terrogations. By Tobias Ostrander. Price $1. By the doz. $9. 
We ate pleased to see tbis cbeapand much needed work on the important and 
«ngaging science of Astronomy. We think the work admirably calculated for the 
purpose for which it is designed. Parents and teachers woald do well to intro- 
duce their children to an acouaintance with the Planetarium.— iETtfro^ Boston. 
*' We have received from Messrs. M*£lrath & Bangs, publirtiers in New- York, 
a new work, call^ " The Planetarium^ and .agtrononucal CkUetUator" intended 
for the use of schools, academies, and private learners. A careful examination 
of its contents satisfies us that it contains a large amount of useftil astronomical 
and mathematical information,arranged in a clear and lucid manner, well adapted 
to purposes of Instruction. It is illustrated by large engravings, exhibiting the 
moon, the constellations, and other heavenly bodies, in a way that cannot nil to 
eopvey a clear and intelligible idea of some portions of this sublime study. The 
Aifhior, Tobias Ostrander,* will find bis^ work aj^roved by those most interested 
in such publications." — Philadelphia Gazette. 

** The Planetarium and Astronomical Calculator, published by M'£lrath and 
Bangs, New- York, is a very useful work,and one which was very neceesary among 
a people, who are distinguished for their zeal in the pursuit of scientific know- 
ledge. 

"The Author, Mr. Ostrander, has brought to the undertaking, a vast fund of 
experience, and a mind well stored with practical observation ; and he has exe- 
cuted it within such limits as will render the study of this work a pleasure, railmr 
<taaB a toil. The Principals of Academies are especially intrusted in the patron- 
age of this excellent work, which needs only to be perused to be appreciated.'* — 
Spirit of the Age. 

THE LITTLE RECKONER, or Inductive Exercises in Men- 
ial Arithmetic, by RICHARD W. GREEN, author of English 
Grammar, &c. 106 pages, 18mo. Price 12} cents. By the hund. $9. 

" We consider tbis4ittle work of very great utility in being calculated to give a 
knowledge of Arithmetic to the infantmind. Theilktstrations are sufficiently stri- 
king to interest even the youngest in committing them. It must be a very great 
acquisition to mothers and Infant schools.'* — Com. Adv. 

"Fromashortexaminationof this little work, we should think it admirably 
calculated to meet the wants of our little children. The author has evinced good 
judgment in ^e arrangement -of the exercises, and we presume, parents and in- 
Btmctorsy by becoming acquainted with the JLilXU Reckoner j' will be gratified with 
(he important service he has rendered them, in the instruction of young children." 
— Zion' a Heraldj Boston. 

" All parents should have one of these little books to assist them in teaching 
Uieir small children the first principles of Arithmetic." 

THE BIBLE STORY BOOK, tdken firom the Old and New 
Testaments ; for tho use of Children. From the English edition, 
Corrected and enlarged l^Y the Author of American Popular Les- 
ions. In two volumes. The first voliune, containing narratives 
from the Old Testament, is illustrated with 40 beautiful wood cuts, 
and the second volume, (on the New Testament,) by 32 wood cuts 

both volumes now printed in one. 244 pages lo mo. Second 

edition, fancy binding. A beautiful book for a Holiday or Birth- 
day Present — Printea on a handsome, large, clear type. Price 50 
£tM, — ^pr. doz. $4 50. 
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*' The Bible Story Book waa originally an English publication. It contains 
brief and intelligible narratives of facts related in the Old and New Testamenbi. 
Tbesfli narratives are intermixed with moral and religious applications, such as all 
children can understand, and such as can offend no religious denomination. " ' 

ENGLISH GRAMMAR, in Familiar Leclures, aecompanied by a 
Compendium ; embracing a new systematic order of Parsing, a new 
system of Punctuation, Exercises in False Syntax, and a system 
of Philosophical Grammar, in notes ; to which are added, an Ap- 
pendix, and a Key to the Exercises. Designed for the use of 
Schools and Private Learners. By Samuel Kirkham. — Price 
75 cents. 

LEVIZAC'S FRENCH GJRAMMAR ; a theoretical and practi- 
cal Grammar of the French Tongue, in which the present usage is 
displayed, agreeably to the decisions of the French Academy. By 
M. De Levizac. 1 vol. 13mo. — Price 75 cents. 

THE SYMBOLICAL PRIMER, or CLASS BOOK, No. 1. 

By E. Hazen. Price 6i— part II. 12i cents. The same book 

on large^ype, part I. 12i — part II. 18| cents. 

f his Primer consists of two parts. Part the First is composed of 44 pages, and 
contain^ 492 cuts, or pictures, with words expressing the names of thtt objects 
which they represent direc tly under them. 

Part the Second y is composed of 7S imges, and contains the cuts which are in 
Part the First, arranged in tho same order, witli explanations, showing the nature 
and use of the,objects wliich ibey represent. 

THE SPELLER and DEFINER, or CLASS BOdK, No. 2, 
by the same Author, is designed, as the name imports, to answer the purposes of a 
S^nhig Book, and an Expositor or Dictionary. It is composed of 215 pages, and 
contains about 8000 words, which are explained and pronounced according to the 
best authorities.— Price 25 cents, 

HARMONIiE CiELESTES, or CHRISTIAN MELODIES ; 
and other Poems. By George Bettner, M. D. — Price 75 cents. 

GOLDEN TREASURY ; consisting of select texts of the Bible, 
with Practical Observations, in prose and verse, for every day in 
the year. By C. H. V. Bogatwcy. Together with a few forms 
of prayer, for private use. 388 pp. 18mo. — Price 50 cents. 

THE DECLARATION OF INDEPENDENCE, Constitution 
of the United States, and Washington's Farewtell Address to the 
people of the United States ; in I vol. 18mo. neatly printed, and 
half-bound in Morocco. Price 25 cents. By the dez. ^ 40. 

DISCOURSES ON VARIOUS SUBJECTS, relative to the 
Being and Attributes of God and his works in Creation, Provi- 
dence, and Grace. By Adam Clarke, L.L.D. F.A.S. &c. &c. — 
3 vols. 8vo. — Price S3 75 — Handsomely bound, with double title, 
with a superior portrait of Dr; Clarke, engraved in the best man- 
ner upon steel. One third discount to clergymen and booksellers. 
In those Sermons that are now before us, there is a depth of penetration, an 
aeuteness of research, and a vigorous range of thought, which, in modem discour- 
ses, w<» but rarel^r And.— Tliese are accompanied with such'a warmth of devotional 
feeling, such a rich vein of piety, and such a strong r^ard to the fundamental doc- 
trines of the gospel, as greatly to enhance their value— isq^eriai Magatine, 



"TSE COURSE OP TIME, a Poem, by Robbbt Pollor, 4.M., 

with a Memoir of the Author, an Introductory Notice, a copioiig Iq. 

dex, and an Analysis prefixed to each book, by N. W. Fib* ^f 

Amherst College. 1 vol. 18mo.— Price 37 1-2 cts. By the doz.^. 

All future editions will contain an accurate portrait of Pollos, and a haQd> 
some vignette, representing the birtb place of the author— aescrib^ in page ;ot 
of the poem. 

The Memoir of the Author, ItUroduetory JiTotice, Index^ voit Analysis ^ pt«par«d 
for ^is work by Mr. Fisk, have greatly enhanced the value of the book, an^ ren- 
dered this edition the most popular of any in the market. 

Persons wishing to procure this edition, will please to inquire for Pollok's 
Course of Time with Fish's improvements. ^ It can be obtained at almost aity 
bookstore in the United States. 

"The "Course of Time" was published near the time of the Author's death. 
It appeared before the public in a manner somewhat singular, without "apoh^y, 
proem, argument, or^^able of contents,*' with no previous notice, no introduc- 
tion, no dedication, nothing but its naked self, "A Poem in ten Books." It could 
not fail, however, to attract the attention of tbo^, who knew how to estimate the 
pre-eminent worth of piety and genius combined. The enthusiastic approbation 
of the English Eclectic Review &st awakened interest respecting it in this coun- 
try, and prepared the way for its eager reception. 

" It is one of the points on which the 'X^ourse ofTime* pre-eminently deserves ap- 
probation, that it rises so fearlessly above the old artificial prescriptions for making 
up a poem ; that it does not stoop to gather fictions, which, To put them at the btet 
are fnvotous a{^d useless ; that to secure interest, it has not borrowed the miserable 
machinery of the stage, but rested wholly upon the intrinsic, incommunicable 
power of momentous reality. The poetry is in the purest and highest sense reli- 
gious. Its selected topics are sacred. Its beauty, its sublimity, its pathos, .is the 
peculiar beauty and sublimity, and patlios felt by pious minds. The inspiration of 
genius blazes and bums along the lines; but it is not an inspiration kin<Ued chiefly 
by philosophy, or taste, or classic study, or mere poetic observation of nature; it is 
the holy rapture which glows in the bosom of him, who has an eye of Faith, and 

a heart new stamped with the ima^e of the Eternal Excellence.^' 

******** 

* * * * * *' «.* 

*'But whether this Poem shall he left uncensured te its glory, or encounter high 
attempts to obscure its worth, it will live. It /is not an ephemera. It has in it 
the seeds of immortality. It is neither secondary nor primary shining with bor- 
rowed lustre. It is a Sun. Spots we see upon it; but it is a sun ; a fountain rich 
Df holy, poetic light, whence " other stars may fill their golden urns" The name 
of the Author will hereafter be associated with those of the noblest bards of En- 
gland; even cold and, careless readers will often mention it toother with Cow- 
per and Mihon ; and there will seldom be wanting those, who will decidedly prefer 
the poetry of Pcdlok, "uttering as 'tis, the essential truth." 

It has a reach and gnsp. a fearless independence, an original, enchaining power 
of thought, possessed only by gifted minds. It is studded with pearls not to be ga- 
thered m common depths, nor borne from their recesses by common hands. Its 
veiy faults indicate the locality of genius; they are the baser substances, which 
enter into the precious ore." 

A DISSERT ATIOJSf ON THE USE AND ABUSE OF TO- 
BACCO, wherein the advantages and disadvantages attending 
the consumption of that entertaming weed, are particularly con- 
sidered. Addressed to all the Tobacco consumers. By Adam 
Clarke, LL.D.— Price 12J cents. By the doz. $1. 

!ZION SONGSTER; a Collection of Hymns and Spiritual Songs, 
generally sun^ at Camp and Prayer Meetings, and in revivals of 
religion. With a copperplate frontispiece, rejpresenting a Camp 
Meeting, and vignette titlepage. Printed on one paper and neatly 
b^und. Price 37i cents. By the doz. **" 

1 
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iifths Coupilrt has been at considerable pains to improve the Zion Songiter, by 
latrocUcinf several Hymnto not before published; and by expunging olbers which 
bave^Uiw into general disuse. He has also added several others from Heber, 
Moiigomery, &c. which have become popular since the publication of the former 
elUon.*' 

IjSfTRODUCTION TO POPULAR LESSONS ; by the Author 

of American Popalar Lessons, with numerous cuts ; designed as 

a reading book for Young Children. — Price 25 cents. By the doz. 

$3 40. |;;^Four large editions have been sold within two years. 

T^his little book was prepared expressly for the use of small children juetleam- 

iig to read, and is intended as a first reading book in schools. With a view to this, 

It is printed on a very lai^e and handsome type^ and made interesting to the child, 

AS well by its simplicity of style, as its being filled with cuts or pictures. It has been 

extensively introduced into schools, and is found to sive pMfect satisfaction. 

Teachers and Parents who have made trial of this book, say, that they have met 
with nothing that engaiies the attention of a child, and so completely facilitates the 
teachers, as the Introduction to Popular Lessons. 

In teaching young children to read^ I have felt the want of a popular book that 
should teach them to think also. Until teachers or parents examine all the ele- 
mentary books used by their pupils : until they have the ability to distinguish which 
are the best, and the independence to use those which are adapted to unpractised 
and unfurnished mindly it will be of small use to write good school books : and 
uiitil better ones than many of those in present fashion shall be used, half the labor 
of teaching will he frustrated, except so far as it enriches schoolmasters.— JSxtract 
from the Author^ a Preface. 

'f*LAYF AIR'S EUCLID ; Elements of Geometry, containing the 
first six books of Euclid, with a supplement on the Gluadrature of 
the Circle, and the Geometry of Solids ; to which are added, Ele- 
ments of Plane and Spherical Trigonometry. By John PlaypaiH, 
F. R. S., V\o\, 8vo.— Price SI, 

LIBRARY OF USEFUL AND GENERAL KNOWLEDGE. 

Vol. I — ^EASY LESSONS, selected from Mrs. Barbauld, Mr. 
Day,' Miss Edgeworth, and others, with several hundred cuts — 
a most interesting work for young children. — Price 25 cents. 

Vol. 11.— story OF FRANK, from Miss Edgeworth. This 
book is one of the most popular juvenile books in our language, as 
well as the most entertaining and instructive. — Price 25 cents. 

Vol. III.— pleasing STORIES, selected from Mr. Crabbc, 
Mrs. Fehwick, and others, calculated to form the mind to virtue: 

Vol. IV.— YOUTH'S GUIDE TO KNOWLEDGE, &c This 
, volume describes the various vegetables throughout the world used 
as food, and in the preparation of food, clothing, &c. It also de- 
scribes the mode of manufacturing most articles in general use* . 
animal, vegetable, and mineral. — Price 25 cents: 

Vol. v.— natural HISTORY OF aUADRUPEDS ; from 
Mrs. Trimmer and others. It contains upwards of one hundred 
engravings -of animals. — Price 25 cents. 

Either of the above volumes may be obtained separately, at the price mentioned 
alM>v.e. Or the above bound up in one thick solid volume, neatly bound in 'mo- 
rocco, with spring backs, may be obtained for 91 35. In this style it is most suiu- 
ble for presents. 
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THE HISTORY OP SANFORD AND MERTON, by TBo- 
mas Day, Esq. Revised by the Author of American ropular 
Lessons. Handsomely printed on line paper, and illustrated with 
three wood engravings. 1 vol. 18 mo. Price 50 cts. 
'^ The bistory of Sanford aad Marton, written fifty years ago, is at this mc 
mentthe most iateresting and edifying of children's books; higblv entertaining, 
exhibiting the best examples, inculcating a virtuous conduct, the right use of 
reason, just moral principles, and useful truth in regard to physical nature, all 
in the most intelligible and attractive manner." 

MEMOIR OF ALEXANDER MACOMB ; the Major General 
: ' commanding the Army of the United States. By Greorge H. Ricb- 

i ards, Esq.j Captain of Macomb's Artillery in the late war. — Price 

62^^ cents. 

The volume is full of instruction, personal anecdotes, sketches of the characters 
of prominent individuals, and picturesque descriptions. 

LAW'S ADDRESS TO THE CLERGY ; an humble, earnest, 
and affectionate Address to the Clergy. By William Law, A. M. 
Author of Serioas Call, &c., to which is prefixed, a short account 
of the Author. Printed on fine paper, and neatly bound. — Price 
37i cents. 

Mr. Law was one of the most agreeable and ingenious writers of hhi limes— his 
manner always lively, his styje forcible and clear. His address to the clergy was 
his last work, having been finished just before his death ; Jthough it appears to be 
chiefly directed to the Episcopal Clergy, it is of common concern to all professed 
ministers of the gospel, and t , Christians in general. 

REFLECTIONS on the Works of God in Nature and Pvovidence ; 
for every day in the year. By Christopher C Sturm. Trans- 
lated by Adam Clarke, LL.D. F.A.S. 

JACOB'S GREEK READER ; by Frederick Jacobs, Professor 
of the Gymnasium at Gotha, and Editor of the Anthologia, toffe- 
ther with Improvements, additional Notes, and Corrections \ oy 
David Patterson, 1 vol. 8vo. — Price SI 25. 

THE PILGRIM'S PROGRESS, from this worid, to that which 
is to come: By John Bunyan — ^with a portrait of the Author ; 
a good edition on, a handsome type, 270 pages, 18mo. Price 44 
cents. By the doz. $3 50. 

INDIAN WARS OF THE WEST ; containing Biographical 
Sketches of those pioneers who headed the western settlers m re- 
pelling the attacks of the savages ; together with a view of the cha- 
racter, manners, monuments, and antiquities of the Western In- 
dians. By Timothy Flint. Price 75 cents. By the doz. $5 ^* 

MEMOIRS OF FANNY NEWELL ; written by herself. Third 
edition. With numerous interesting letters, and a particular ac- 
count of her last sickness and death. Neatly bound. Price 37]^ cts» 
By the doz. S3 50. 

CLARKE'S COMMENTARY on the Old and New Testaments, 
complete in six vols, royal octavo, well bound. Methodist Book 
Room edition, — Price S14. 

The New Testament alone, same edition, and same style ©f 
binding, in two vols. — Pyi«c S4. 
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METHODIST HYMNS.—Methodist Book Room edition-rfonr 
different sizes, at the following prices : viz. 
12 mo. iriain sheep, #1 00 

24 " do. SO 

48 " do. SO 

72 ** on Pearl type do. * 31 



M'ELRATH, BANGS & Co., In addition to their 
own publications, have generally on hand, and will sell 
at as low prices as any respectable store in the United 
States, the foUowimg bodks :— 

aUARTO BIBLES, plain and extra fVom $1 75 to $10, 

Pocket Testaments of every deKription, 

Batterworih's and Brown^s Concordances, 

Moebeim's Chiircb History, at wholesale for $3 00. 

Dick on Diffusion of Knowledge, Dick*s Christian Philosoiflier, 
Do. on Philosophy of Religion, &^c. J&c. 

Pronouncing Bibles, Poiyglott do 
. Donnegan*s and Grove's Greek Lexicons, 

Ainsworth's Latin, and Boyer's French Dictionaries, 

Webster's, Walker's and Cobb's Walker's do., 

Olney's, Parley's, Cumming's, Willett's and Woodbridge's Geographies, 

Daboll's, Wiliett's, Smith's, and Smiley 's Arithmetics, 

Osborn's Interlinear Tranidationof Viigil, 

Home's Introduction to the study of the Scripture, 

RoUin's Ancient History, Josephus, 

McKenzie's 5000 Receipts, 

I^ke on the Understanding, 

Blair's Lectures on Rhetoric, Life of Robert Hall, Life of Zerah Cotbura, 

Colburn's and Day's Algebra, 

Le Brun's Telemaque, and United States* Speaker, 

Paley's Theology Illustrated, 

Charles the Twelfth, English and French, 

Lemprier's Classical Dictionary 

Young's Night Thoughts, 

Comstock's, Webster's and Turner's Chemistry. Ac. &c 

Brewster's Legendre, Day's and Colbum's Algebra, 

Jameson's Rhetoric, Barber's Elocution, 

Watts on the Mind, Mason on Self Knowledge, • 

Form Book, contabiing the Precedents for Conveyancing, Arbitrations, 
Leases, Wills, &c. &c. Ax. 
' Flint's Lectures on Natural History, 

Porter's Analysis, Greek Testaments, 

Irvlng's Columbus, abridged for schools. 

Domestic Cookery. 

Paradise Lost, 

Webster's, Cobb's, Picket's, Bentley's, A^ISomley's, Spellings. 

English Readers and School Testaments, &c. &c. &c. &c. 
Colleges supplied with Libraries and Text-Books, on the moat 
accommodating terms. TEACHERS supplied at wholesale prices. 
Country merchants will find it to their advantage to cill at 39 Ani>- 
stieet, before roakitig their purchases. Orders from the coontfy 
promptly attended to. 
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ERRATA. 

Page 9, tbird line from top, read (136) for (68.) 

10, last line, read (other) instead of (shortest.^ 

11, problem third, example third, read (30) for (32.) 

12, prob. five, exam, two last ans. read (18,97365 ) for (19,02365.) 

18, third line from top, read answer <10,232) instead of (12,141.) 

19, prob. four, exam, second, read ans. (30,39) instead of (30^.) 
% dl, problem eight, third line of the rule, "after the word number, 

read (by twice the sum,) for (the sum.) 
22, prob. one, exam, three, read ans. (4,33013^ inst'd of(4,33005.) 
24, problem six, example three, read (11,3) for (1,13.) 
26, problem first, example third, read the fraction in the answer 

(^) instead of (^.) 

26, problem second, example third, read answer (1,58) for (2,46 

nearly.) 

27, problem fourth, example second, read (229i) for (229}.) 
27, problem five, first line, after the area, insert a comma. 

38, example first, read (48,034) for (48,032,) and (39,966) for 

(39,968.) 
29, example fourth, read part of the answer (0 roods 10,8 rods) 

for (2 roods 28 rods.) 
32, prob. nrst, exam, second, read ans. (4,965,) inst'd of (4,985.) 
34, example third, read answer (9,486--) instead of (6,708,) and 

(6,324) instead of (4,472) chains. 

34, problem second, bottom of the page, read answer (6,928) in- 

stead of (6,921,) and (2,87—) instead of (3,877.) 

35, example third, top of the page, read answer (6,5748) instead 

of (6,5753,) and (6,1115) instead of (6,111.) 
35, prob. second, exam, first, read ans. (6,928) inst'd of (6,921.) 

35, example third, read answer (3,8077) instead of (3,9806,) and 

(3,3786) instead of (3,9322.) 

36, exam, second, read ans. ^57,49115) instead of (57,49128.) 
40, problem tenth, example third, read answer (17,14) instead of 

(16,8192.) 
42, example second, read answer (100,836) instead of (127, 836.) 

42, example third, read answer (19 — ) instead of (18,9057.) 

43, last line, insert (half) between be and the, so that it may 

read (be half the chord.) 

44, last question, read answer (62,4712) instead of (41,5501.) 

45, example fifth, read answer ($208,0124) instead of ($^9,7328.' 

46, example fourth, read answer (678,836) instead of (678,828.^ 

47, example fifth, readiinswer (123,8328) instead of (134,9435. 

53, first question, near top of the page, read answer (11,781.^ 

acres instead of (11,7185.; 

54, first question, read answer (614,184.) 

56, problem sixth, fourth line of the rule, after the word (trans- 
verse) insert (then multiply the transverse by 9 and to each 
ofthe products, &c.) 

58, problem six, second example, read answer (62,6496) instead 
of (62,6448.) 

58, third example, read answer (34,1568) instead of (34,28672.) 

59, last question; read answer (805,09-f-) instead of (844,05432.) 
63, last question, read (118,79) instead of (119,2.) 

65, problem twelfth, first question, read answer (20,7846) in- 
stead of (21,01556.) 
65, second question, read answer (31,1769) instead of (31,17635.) 

67, third question, third line of the question, insert the word 

(side) for (area.) 

68, top ofthe page, read ans. (16,641) for (16,638,) and (3,517) 

the width of the ring, for (3,5155.) 



74, last quesiion, re 

75, second question 



stead of (23,386— ) 

77, problem eleven, &nft question, read answer (70,686) instead 
of (72,686.) 

79, third question, top of the page, read (slant) instead of (per- 
pendicular.) 

85, problem third, first question, read answer (15,6317-|-) instead 
of (15,6184-) 

85, prob. fourth, nrst ques. read ans. .(2,11 l-fOinstead of (2,1126.) 

8B, problem nine, first question, read answer (24,240744-) instead 
of (24,2465.) 

90, prob. twelve, second question, second line, for (60) read (30.) 

92, problem sixteen, first question, read answer (30140,5104) in- 
stead of (30142,4104.) 



95 
95 
96 
96 
96 
97 



98, last question, nrst line, for (l!;^) read {V.) 
102, problem fifth, read the number contained in the rule (1,53262) 

instead of (1,52362.) 
105, first question, read answer (2,1494-.) 
109, problem second, first question, read answer (12,49.) 
Ill, problem fifth, third question, read answer (26,942-{-.) 
113, problem eleven, second question, read answer (3,8854-.) 
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